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Are Tou Interested In WEIGHT REDUCTION? 



America's first turbo-prop transport— the Lockheed C-130— 
Is 88 pounds lighter because WIG-O-FLEX Couplings 
replaced standard AN connections and cut hose. 

WIG-D-FLEX Couplings weigh 1/S as much 
as the standard AN connections they can replace. 
(See Weight Chart for exact comparisons.) 


WIG-O-FLEX coupling 


flexible union for connecting 
rigid lubes 
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hydraulic, pneumatic 
and mechanical 
i aircraft controls 


provide precision performance'^ '' 


For more S»n.-a5 ,>ears Sareenf Engineenng Corporation 
designed and jnaniila^urgi! precision equipment. • 

During the past 18ye#rs5Si'9oilrtras'4oUvcred more than 
precision aircraft control units to &e«mMrv.slfading airfrjime marffc' 
ufaeturers- Today Sargent manufaeturw 7b Aflerpnt- hvdrpuhc-“ 
pneumatic and meclianical units which arc produced, in- id' 
equipped modern plant, staffed bv engineers and craftsmeasl^ltod'to: 
the design and manufacture of these spcciabzcd aircraft components. 

Sargent Engineering has dcs'eloped the "know-how” to aid in the 
solution of difficult problems. Send your specifications for our proposal. 

Write toda>j for your copy of the llluatroted story of Sargent'* 
organization, methods and manufacturing facilities. 


Aircraft Power Control Assemblies • A Complete Line of Gears anil 
Gear Assemblies • Actuating Cylinders • Shimmy Dampeners • 
Servo Velves • Sepuence Valves « 3-Way and 4-Way Selector 
Valves • Directional Valves • Relief Valves » Pressure Regulators 
• Brake Valves • Pressure Reducing Valves 


SAR6ENT 

BUILDS 



S^Ainc/ate/ SxceUeitce 


4020 
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ENGINEERING CORPORATION 

2533 EAST 56TH STREET 
HUNTIN8T0N PARK, CALIF. 





Margin for Error . . . None! 


Mil UMIIIM imu yirnr liiuil apjiriiacli. At pm i>-i'l\ llic rivlit iii-iCaul llio l.ainling 
'igiial OHicrr llajrs vou lo cm your |Ni«i'r — anil yim'rc alMiiird! * Sin'll .-.kill anil 
prcdaioii is inilioalivcof lliol nliich is rc<|iiiicil lodiiy in cicrv pliiim' of llic iiin raft 
iniliistrv. Tlic bcariii"S in inoilcni jet liirliincs, for in-limcc, imisl be hi'lil In 
acciiraU' luli'ranccs inraniml in millinnliis of an imli, 1'lial's nlty tiic li'uiling 
jet turbine mamifactiiriTS specify Hower airiTflfl bcariiifts lirsl. Tlieir exciipliomil 
liigli i|iialily .-mil inicrrini; prcci-iinn allnir llimcr lirariiigs in sinnil iinbeliei able 
turbine speeds ami leinpcralnres— lliiil malcb llie sii|n-rs<inic speeds of today's 
Jet aircraft— h i71i a minimiitii of fii/ieimrion. * bnU'ver yon prmliiee. if it uses 
bearings, specify Tinner! Clinose from a coniplelr line of tapereil. straiglil and 
journal roller bearinjts fur ncry lielil of lrans|>orlalion and iiuliislry. 

lOWEP ROUER BEARING DIVISION 
FEDERAt-MOGUl-BOVSER BEARINGS, INC. • DETROIT 14, MICHIGAN 



BOWER 


ROLLER BEARINGS 



We think it's the grealest 
thing since the Model T, and 
if you don’t believe you can 
get all of this for SSOOO, give 
us a chance to prove it to 
you. Write for more infor- 
mation 




$8000 Augmentice Functions Available 

Q DUAL OPERATIVE TIME, rtal aad fast, with In- 
stintsnious switchInE and 5' dual beam seeps. 
© 36 POTENTIOMETERS 

© SIMPLIFIED EQUATION BOARD eliminates pro- 
Erammiagol problem. 

© FUNCTION GENERATOR included as standard 
equipment. 

© 24 AMPLIFIERS; 

12 integratins/iummatlon; 12 summation. 
CABINET OESIGN provides sliding racks for in- 
dividual component housing. 


A division of WEBER AIRCRAFT. 2820 Ontario Street, Burbank. California 






MILLION IDEAS 



Bendix reliable components 
+ Bendix systems engineering 
+ Bendix proven production ability 
assure 

DEPENDABLE SYSTEMS 


Tile more deeiily rooted ) o\i are in all the things of 
which systems are comprised, the better aide you 
are to produce completely dependahle systems. 
Ila^ing produced millions of components, sub- 
systems anil complete systems for many years, 
neiuiix Atialion is the logical iliri-ctioii to look fur 
systems to solve manv current problems as well as 
others anticipated. Hendix assets for systems work 
include: 

MAN POWER— An engineering and research staff of 
over 9000 with a broader range of technical abilities 
than any in the country. 

ENGINEERING AND RESEARCH— Over S80 milliou 


was expended on these functions in fiscal 1955. 
I'KODUCTION FACILITIES — Twenty-four widely 
dispersed manufacturing divisions located coast 
to coast employing nearly 50,000 people. 

SYSTEMS PLANNING GROUP — Coordinates major 
systems work, giving 
voii a single, centrally 
located contact — the 
liendix Systems Plan- 
ning Group. Hetulix 

Fisher Building, Detroit 
2, Michigan. 



DESIGN 

RESEARCH 



PROTOTYPE 
DEVELOPMENT 
MASS PRODUCTION 

Ideas That Become 
Finished Products 

You can expect intelligent solution of your 
de^n problems, with fast processing to 
hnisbed product, when you use the completely 
integrated development and production 
faculties of Hall-Scott Electronics. Advanced 

assembly— including precision sheet metal 
work— are aU carried on under one roof in an 
ultra-modern plant. Hall-Scott laboratories 
include advanced condition, simulation, 
electrical and mechanical testing equipment. 
The shops are tooled for efficient production 
of the most complex electronic equipment. 


You can also expect the same high standards 
that have made the name Hall-Scott 
' synonymotu with dependability in research 
and development for industry and 
government over the past 40 years. 

No matter what your electronic project may 
be, write for complete information on how 
Hall-Scott Electronics can assist you . . . 

2950 North Ontario Street, Burbank, 
California, Dept AW-130. 






mum useful scrs’ice temperature. Combined wi 
the traditional clarity, formability and ueatht 
ing ijropertics of PtExicLAS acrylic plastic, the 
advantages provide significantly longer servi 
life for transparent enclosures on current pr 
ducilon aircraft. For the planes of the futut 
we are working to raise the quality of trar 
parent plastic to an even higher level. 


First used in 1952 for windows of the Douglas 
DC-6, Plexio las 55 was nc.st spiecified for cockpi t 
canopies of the Boeing B-47, shown aliovc. 
Today thisimptoved gradcofaviation'sstaiidard 
trans|Kircnt plastic is being used tin more and 
more tspes of military and coininercial planes. 
Current production aircraft using PtSXiOlAS 55 


characterized by notably 
astance and a higher maxi- 


Plexigl-as 
imprtAcd c 


WASHINGTON SQUARE, PHILADELPHIA % PA. 



HB^Tt Jot £! new 


JlelicopteT 


• •■an achievement in 
precision and performance 


The skill and craftsmanship of 
FOOTE BROS, in the manufacture 

of gears, actuators and assemblies 
has contributed to this achievement 



new team impetus . . . 


speeds supersonic 


ramjet progress 



Putting the modern “weapons system" into 
action. ..that's the purpose of the OMAR 
Joint Technical Committee. 

Here undivided responsibility in the devel- 
opment of supersonic aircraft and propelled 
missiles is a reality— from theory and draw- 
ing board, through design and engineering, 
to testing and full-scale production. This 
ttjara activity, coordinating for the first time 
the chomiciil and mechanical experience of 
Marquardt Aircraft, Olin Mathieson Chem- 
ical and Reaction Motors, promises con- 
stant advancement in the development and 
jtroduction of ramjets, rockets, and special 
liquid and solid propellants of a practical 
nature for supersonic flight. 




Smallest, lightest jet combat ploae ever built 
got that way with help of TIMKEN' beariags 


TVOUGLAS AIRCRAFT COMPANY. El Segundo, 
L/ California. Division, builder of the A4D 



NOT HIST k Bill o NOT lOST I BOllER (O THE fiMKE N TIPEREO RDllER Cs 
BEIRING TIKES RtOllE ^ >N0 THRUST lOtOS OR ANT C0M6INMI0K 





You Knin 'three imporuint advantages when you 
fooult Fulton Sylphon, originatore of the metal 
brilow' /. Over 50 years experience in bellows 
enthiesring is focused on your problem ; t. Modem 
pwductkn facilities geared to good service; 9. Cost i 
opportunities through the design and production 
^complete bellows aHsemblies. 




FULTON SYLPHON DIVISION 



Hurt HlirSUt IHtOtMATION Cliy. 

This 32 page catalog covers beaic bellows engineering, 

tables, metals available and other bellows data. 

Use the bandy coupon for your free copy. 



an imporfanf onnat/neemenf fo airlines end airports 




This is the first piiase of tlie Bliss Cataport system. 
Cataport is the concept of ground-assisted take-offs and 
landings, derived from Bliss’ experience in engineering, 
building and servicing aircraft carrier catapults, arresting 
gear and barrier equipment. 

Bliss has the engineering and maiiufacturiiig facilities 
to quote on a complete barrier installation, from design 
to installation on the runiva)’. For more information, 
write or telephone E. W. Bliss Coinjiaiiy, Philadel- 
phia lulcnialioiial Airport, Pliiladclpliin 31, Pa., 
BEIgradc 2-3593. 



BUSS 


a Bliss barrier means: Considerable 
rejected takeofT and . 
greater payloada. 
•Increased aafol}' un 
•"Holler" planes rc 
runKoys, 


reduction in runway length required for 
. . . more runway langlh available for lifting 

cadily handled without lengthening existing 


E. W. BLISS COMPANY • AIRCRAFT LAUNCHING AND RECOVERY EQUIPMENT DEPARTMENT 




HERE ARE FACTS WHY 


D ME IS A SAFE IHVESTMENT 


There hai been so much smoke and confusion about future 
navigation systems that the airspace is apt to be filled with 
ideas instead of navigation signals. 

The situation has understandably bewildered aircrafcowners 
and given them cause to wait and see— even iliough they 
realize that a navigation system which gives them both 
distance (rho) and bearing (theta) would greatly simplify 
their cross<ountty navigation and IfR operations. 

These facts are now dear and cannot be disputed; 

1. The VOR/DME system is fully developed providing 
highly dependable and extensive service. Congress has 
appropriated funds for continuation of this system. There 
are 231 DME's in operation now and 175 more on site ready 
to be turned on when additional funds become available. 

2 . CAA, in its 5 year navigation program proposal just 
made public, calls for 383 mote VOR’s and 648 additional 
DME's. 

3. The Air Coordinating Committee, whose recommenda- 
tions generally set National Air Policy, has assured DME 
operation for years to come. ANDB's decision earlier this 
year was not to adopt Tacan, merely to investigate its 
possible use in ilie Common System. 

4. Tacan is still in a very experimental stage as a common 
system element. In its present form it is strictly a tactical 
navigation equipment. Conservative estimates say that four 
years would be required to re-engineer ground equipment 
for satisfactory civil airway use. No satisfactory design foe 
airline or smail aircraft Tacan has been demonstrated. 
Tacan does not provide voice communication or ILS ap- 
proaches and these functions would require separate equip- 
ment if Tacan were adopted in its present form. 


5. Implementation of such a system on the airways to the 
same level of operation as VOR/DME today would requite 
eight to ten years. This has been confirmed by CAA, 
ANDB and lATA. 

6 . There is no argument in any quarter as to the reliability, 
accuracy, or dependability of present-day DME. It is recog- 
nized by all as being equally aaurate as any other distance 
measuring system. It has bc-cn completely "dc-bugged ’ and 
backed by a nation-wide service. 

7 . New, authorized DME approach procedures are already 
being published in the Airman's Guide and are being 
incorporated in the Jeppesen Manual as fast as released. 
These DME approaches permit lower minimums in many 
cases where terrain clearance has been a problem, reduce 
to a minimum let-dowii procedures, greatly expedite instru- 
ment operations. Australia has made DME mandatory for 
airline operations and pilots report DME far more accurate 
than older systems of using cross-bearings and even fan 
markers for position indication. 

8. The conclusion which can bo drawn by any clc.ir-ihink- 

■ No other sjsccm can possibly supersede DME 
for a decade. 

• VOR/DME pres ides today and in the y ears to 
come a highly superior navigation system with 
continuous position indication without estimate, 
calculation or guess-work. 

• Highly reliable, light-weight airborne DME Is 
available today, 

• Anyone installing DME in his aircraft can be 
assured bey ond any question of doubt of getting 
a full span of usefulness out of his DME with 
no danger of rapid obsolescence. 


narco 
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HITCO pioneered the design 
development of High Temperature Insulation 
•; the Aviation Industry— and continuing research 
Developing new materials and tabricabon techniques 
for the advanced Supersonic Aircraft. Rockets 
and Missiles to corre. 


CORDOVA srasST 


iH PERPCRMANCE i: 


PRODUl 
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Stepped on 83,335,200 times 
without losing face 


T his "flight deck" is inside a B. F- 
Goodrich plane. It is a rough wood 
tamp covered by test mats of Avtrim 
flight rugs in 10 colors, 5 linisKes. Dur- 
ing a six-year test just concluded, 
roughly 83.355,200 footsteps pounded 
the Avtrim surface. Yet, when taken up, 
the face of the rug was still serviceable, 
the colors bright as new. 

Avtrim flight rugs are practically im- 
mune to scuffs and scratches. A spongy 
vinyl or neoprene backing gives you a 
comfonable, cushiony step. Yet Avtrim 


flight rugs come in a variety of textures 
and finishes and <my color to match your 
decorative scheme— all without the 
maintenance problems of expensive 
carpeting. B, F. Goodrich Avtrim resists 
oil, grease, fire and ordinary stains— can 
be wiped clean with soap and water 
without removing it from the floor. 

Avtrim— without sponge underlay- 
makes an ideal wall covering around 
baggage racks and arm rests — where 
other materials show wear or soil 
quickly. It fits skin-smooth over flat or 
curved surfaces. 


If you are designing a new plane or 
converting your fleet, you'll want all the 
benefits of Avtrim. Your BFG repre- 
sentative will be glad to show you 
samples. Tht B. F. Goedrich Company, 
Tin & Equipment Division, Aeronautical 
Sales. Airon, Ohio. 



EDITORIAL 


Airpower’s Year of Decision? 


The balance of military airpower in the world is facing 
wliat may well pto\e to be its decisive year. For the last 
three years, Russia and tlie United States have been 
running an increasingly significant technological race to 
develop and produce superior aerial weapons. There is 
little doubt anuvhere in the world that whoever wins 
tins aerial weapons race wril! be able to exert enormous 
influence in extending its foreign policies. 

Diiring these past three years, the Russians have been 
rapidly increasing the pace and scope of their aerial and 
nuclear «-eapons development. During tlie same three 
years, W’e have been operating at a ijolitically-limited 
pace iritched far below even the normal capability of 
our industrial and scientific resoiirces. 

Unless we reverse this “constant level" concept of 
development and production to accelerate the pace and 
expand the scope of aerial weapons development during 
the course of 1956, we will have made a fateful decision 
that will make it relatively easy for the Russian.! to 
achieve their goal of technical superiority in the air 
within tlie near future. 

There is small comfort in the margin of aerial 
superiority we now retain. What is really significant 
is the relative rates of progress made by this country 
and the Russians during the past three years. Here the 
record shows clearly that the Russians are progressing 
at a rate much faster than our own. Virtuallv evenone 
directly concerned with the technical phase of our air 
weapons development program admits this grim fact. 
One of the most knowledgeable men in tliis position 
recently described Russia's aviation achievement to us 
as nothing short of “fabulous." 

Fresh warnings on the Russian menace were recently 
made publicly by Trevor Gardner, USAF Assistant Sec- 
retari’ for Research and Development, and hv Lt. Gen. 
Thomas Power, chief of the Air Research and Devclo])- 
ment Command. (.AW Jan. 23. p. 31). It would be hard 
to find any better qualified men in the country on this 
subject. 

In detailing Rus.sian air progress during 1955, Gardner 
noted the following significant points- 

"1. They (the Russians) have revealed an ever-increas- 
ing strength in total airjxjwer. 

"2. They have revealed six new types of aircraft whicli 
imply six new engine types, all of advanced turbojet or 
turboprop design. They have revealed these aircraft in 
(luantities whicli arc very substantial and indicative of 
great production know-how. 

“3. They have revealed an airborne radar capabilitv 
which implies a vast state of the art advancement in 
this field. 

"4. Their adi’ancement in electronics and radiation 
fields were corroborated by the quality and quantity of 
data discussed at the Geneva conference. 

“5. They have indicated a substantial growth in 
nuclear weapons capability as revealed by their tests. 

AVIATION WEEK. Janagry 30. 1056 


The most recent test in the current series was in the 
megaton range. 

“6. They have indicated during the year an enthusiasm 
for the development of advanced commercial aircraft, 
continuing enthusiasm for the development of guided 
missiles and a stated national policy concerning advanced 
areas of technology such as scientific satellites. 

“Certainly there is nothing in this pichire that leaves 
room for complacency, since it is clear that the Soviets 
are leaving no stone unturned to close the gap in this 
technological race." 

Gen. Power, who combines the hard operational expe- 
rience of the Strategic Air Command with his present 
technical responsibilities, adds the following significant 
points: 

• The Russians have drastically reduced their develop- 
ment cycle and production lead time in translating 
new technical data into combat-ready weapons. 

• lire Russians arc increasing their training program for 
engineering and scientific personnel at a rate that will 
soon surpass ours. 

• The Russians have introduced a sharply competitive 
system into their aircraft development program that 
provides top Soviet scientists and managers with as 
much as 50% of their income “from a bonus system 
that is without parallel." 

"To maintain our lead wiU cost money,” says Gen. 
Power. “But if we do not face up to the reality that 
Russia is fast closing the gap, we may soon be outdis- 
tanced by- them in the race for technolt^cal supremacy.” 

Here are clear, unequivocal statements on the Russian 
menace by technically qualified military and civilian 
leaders. These men have performed a patriotic duty of 
the highest order in presenting the details of this prob- 
lem to the American people. We would like to hear an 
endorsement of their views by President Eisenhower 
and Defense Secretary Charles E. Wilson, along with 
an equally firm and courageous assurance that something 
was reallv being done to meet and surpass the Russian 
challenge in the air. So far, the only evidence on the 
record from the highest level official sources is the Fiscal 
1957 budget propo.sal that will mean a stagnating or 
reduced effort for American military airpower in the 

The airpower issue poses perhaps the gravest crisis 
in our history as a nation. Never before liave we faced 
tlic possibility of total destruction from the air. The 
airpower issue should cut across all political ties, dis- 
solve all intcr-scrvice rivalries and occupy the most 
serious attention from the American people and their 
leaders. 

It must get the fullest public debate possible because 
a decision must be made before the fateful year of 1956 
slips past, and we find ourselves unknowingly committed 
to a policy that will eventually breed defeat. 

—Robert Hotz 

21 



TITANIUM helps the Voodoo 
work its magic... 


McDonnell’s new F-101 Voodoo, a super- 
sonic long-range strategic fighter capable of 
delivering atomic weapons, depends upon 
REM-CRU titanium for vital parts . . . just 
as do most other advanced-type aircraft. 

For titanium’s high strength-weight ratio 
has made it an essential aircraft design ma- 
terial. And REM-CRU, a leading producer of 
titanium, led in the development of titanium 
alloys for aircraft applications. For example, 
REM-CRU titanium alloy grades C-llOM 
and C-130AM are used extensively for pri- 
mary structural fuselage frames, webs, stif- 


feners, angles, and wing spar fittings. 

And because of REM-CRU’s greatly ex- 
panded facilities you can be sure of prompt 
delivery of sheet, strip, plate, bars, wire, tub- 
ing and forgings ... in a wide variety of sizes, 
shapes and grades — including new REM- 
CRU high-strength, weldable alloys. Let 
REM-CRU’s engineering staff work with you 
on the application or fabrication of titanium. 

To keep abrea$l o/ the laleil developmrnu on ihit 
tilol metal, urite for the Rem^Cru Reviete-a jree 
periedieel detoleJ to the diiieminalion o/ the lalelt 
leehttieal data on lilonium alloyt. A-l. 


REM-CRU 

TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


WHO'S WHERE 


III the Front Ofifice 

Joseph A. Reilly, vice pre 
Washington, D. C.. lepnsental 
ocean Air Uncs. 1625 K St., N. 

Andie G, Claviei. vice preside 
cial icseaich and development, Federal Tele- 
phone dr Radio Co., Clifton, N. ].. Bri( 
Gen. Peter C. SandieHo. (USAFR), vie 


identJire 


lilitaiy n 


Calif., formerly tcchnica) sales m ^ 

Joseph Frank, president, Astron Corp., 
K. Newark, N. J., former vice president- 


Honora ami Elections 

Dr. Charles J. Marsel, president > 
New York chapter of the American I 
Society. Dr. Mars ' ' 


if chemical 


zr 


ing. • 


1; Uni. 


, k .ARS vice president is 

Paul Tetliaai, Naval ,\ic Rocket Test Sta- 
tion. Dover, N. J. 

Thomas P. Walker, president. West 
Coast Kiectronie Manufacturers Assn. He 
. is vice president of Triad Transfomiei 
Corp., Venice, Calif, 

lames E. Sullivan, a director of Irving 
Ait Chute Co.. Inc., Lexington, Ky„ former 
director of the .Airborne Equipment Divi- 


Changes 


aid K. Moigan, director of 
ation systems, Bendix .Aviation Corp. 
f, Mich., formerly - ' 


eigmeeti^ di- 


L. W. Mull 
;cr of Rhccni Manufacturing" Co.'s Cov- 
mnent Products Division, Downey, Calif, 
George R- LassTcncc, marketing director. 


Sperry Gyroscope Cl 
inent. 'Ccrjld^B.°w' 


V Depart- 
^ for the 


Cimvair 0 18; ITionias W. Melia, n 
of Mitface systems and Robert Lyons, man- 

%ruci-°'H?'p^y, associate director, re- 
search and dcvdopim-nl. Wcatherhead Co„ 
Cleicland, Ohio, handling aircraft activities. 

Paul O. Moinentcllcr, commercial .sales 
manager, LeatCal Disision, Lear, Inc., Santa 
Mimrca, Calif. 

ctG.^Cox^ design engneer in project 

Ike-Cullender Co., .Marion, Va. 

Dr. 'I'hcodnr Biiehbold, missile consulting 
engineer. General Electric Co.. Schenectad;'. 
N. Y.. control and guidance ssstcins engi- 
neer in Germany during World' War II. 

Frank J. Martin, assistant sales manager, 
commercial aircialt sales, Allison Division, 
General Motors Corp., Indianapolis, Ind. 

Allen S. Diinbat, manager, am-anced tech 




INDUSTRY OBSERVER 

► Navy future of the Douglas F4D Skyray supersonic fighter appears to be 
getting dimmer. Skyray failed its carrier qualification trials last fall. Douglas 
El Segundo Division is developing modifications aimed at alleviating Skyray 
carrier problems, but Nav7 is now looking to newer designs for its supersonic 
fighter requirements. 

► Ryan’s delta wing vertical takc-<^ research plane has made test flights at 
Edwards AFB using special landing gear to pennit normal horizontal atti- 
tudes for both take-off and landing. The Ryan VTO is being flown by 
Peter Girard, the company’s chief test pilot. It is powered by a Rolls-Royce 
Avon turbojet. 

► Scott Crossficld, famous NACA test pilot and the first pilot to reacli 
Mach 2, has left NACA’s Edwards AFB fiigh Speed Flight Research Center 
to join North American Aviation as an engineer on the new rocket powered 
research plane designed to explore altitudes above 500,000 ft. 

► An inflatable all-rubber airplane (except for the engine and its mounting) 
lias been developed by Goodyear Aircraft Coip. for possible use in liaison 
and scouting missions. The craft is easily portable and is air-inflated 

► Several competitive angles have resulted from Republic Aviation's ewnpeti- 
tion to select a contractor to develop the complete avionics package (fire 
control, navigation, contmunication, and flight control) for a new fighter- 
bomber, One of the four major avionics contenders is the Autonetics Divi- 
sion of North American Aviation which itself has a competing airframe 
program. It also marks the first attempt of another contender, the Ramo- 
Wooldtidge Corp., to enter the airborne-systems field. The other major con- 
tenders are industry teams: General Electric and American Bosch Amia 
Corp.. and Radio Corporation of America and Minncapolis-Honeywell, 

► General Electric’s Light Military Electronic Equipment Department will 
be set up as second source to produce Navy Bureau of Ordnance’s Side- 
winder air-to-air missile, now in ]>roduction at Pliileo. ’Die contract will be 
GE’s first for missile production, although t1>c company has long been active 
in missile dmclopmcnt for Army Ordnance. 

► Next step in lateral control of highspeed aircraft will be differential opera- 
tion of the all-movable tail surfaces. Low momait of inertia in roll of high- 
s|}ccd planes makes this technique possible. French supersonic interceptor 
'Trident, which has three tail surfaces separated by 120 degrees, uses differ- 
ential tail deflection to roll the plane. 

►Nortlirop’s F-89U, latest model of the Scotjrion twin jet all-weather inter- 
ceptor scries, carries six Hughes Falcon air-to-air missiles in addition to its 
conventional rocket armament- Three I'aleons ace carried in each wingtip 
rocket pod. Tlris armament will make the I'-SOH the most heavily armed 
fighter in LISAF setvicx?. 

► .American Airlines is increasing the scaling capacity of its fleet of 27 first 
class DC-6Bs from 54 to 62 by installing eight scats in the forward cargo 
compartment. Modification, which is being |)crforincd by Lockheed Aircraft 
Serviec-Intcmatioiial at Idlewild, will be complete on all planes by the end 
of tire year. First three planes arc back in the ait. 

►A’ickcrs-Amistrong is X-raying tlic ntain wing spars of all new Viseoimt 
turboprop trans]iorts as a result of discovering a two-inch fatigue crack in the 
wing spar of a British European Airwass A'iscount. Although notlring similar 
lias been found in other Viscounts. Vickers Iras instituted flic X-iay cheek 
as a precautionary measure after initial flight testing and prior to delivery 
to airlines, 

►Vickers N-IBD twin-jet supersonic Navy fighter has made its first flight. 
The new carrier fighter, which cmplovs boundary layer control over the 
flaps, was rolled out last week- It will be powered bv two Avon RA29 
engines developing 10.500 lb. thrust each, An earlier prototvpc crashed 
shortly after its first flight. 
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introducing 

the new turbo-prop 

VISGOUIVT 810-840 


cruising speeds up to 400 miles per hour! 


The new Vickers Viscount 810*840, recently ordered by 
Continental Airlines for delivery early in 1958, is designed 
to cruise up to 400 miles an hour at 20,000 feet. Yet it will 
be even more economical and profitable to operate than the 
famous Viscount 700 series, which has set new speed and 
traffic records for progressive airlines all over the world. 

The Viscount 810*840, with a capacity of up to 70 
passengers, will be the ideal aircraft for medium-haul, 
high-density routes. Its advantages include higher pro- 
ductivity because of higher speed; expanded seating 


capacity: greater economy through its advanced Rolls- 
Royce Dart R. Da. 7 and R. Da. 8 turbo-prop engines: 
and relatively low first cost, 

Behind the new Viscount 810*840 stands the great 
name of the Vickers Group— internationally famous as 
makers of aircraft, ships, industrial machinery and pre- 
cision equipment. 

Vnilcd States Reprceenlative: Ckrislopher Clarkson, 

10 Rockefeller PUiea, New York SO, N. Y. 


VICKEBS-ARMSTRONes (AIRCRAFT) 1.TO. 
Weybridge, England 
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Washington Ronndup 


Security Troubles 

Military ser\’ices are increasingly annoyed at Com- 
merce Departroeiit's controvcndal Office of Strategic In- 
fonnation. 

OSl was set up to encourage “voluntary” censorship 
by civilians of nonclassified technical information which 
might possibly be of use to an enemv. 

But services says OSI is gaining more and more power 
in the field of military censorship. They feel OSI has 
no authority to operate there, and less knowledge, back- 
ground and experience for making decisions on release 
of classified information. 

Surprising thing about tliis "collision of the censors” 
is that militan’ sometimes has thought it safe to talk and 
then been overruled by the civilian OSI. 

Most e.xasperating difference has come over President 
Eiscnliowct's "Open Sky" plan for mutual aerial inspec- 
tion of other nations’ military installations. 

U.S. Information Agency was told to promote the 
plan both here and abroad with pamphlets, photographic 
exhibits, and movies showing how effective aerial rccon- 

USIA's efforts had support at the very highest Govern- 
ment levels. Cooperation from the services w-as excellent. 

Blit OSI stepped in and ovcrniled militarv on release 
of some of its own pictures and information. Some photo- 
gm))li5 blocked by OSI had been cleared vean before arid 
published many times. 

OSI apparently also used the time-proven Washington 
technique of having military men "investigated" when 
it di.sagreed with tlicir decisions on release of information. 

Ironically, the superemtious OSI censors cleared one 
piece of photographic equipment for display even tlimi|h 
the military thought tliat would break security. Militarv 
finally won that skirmish, 

"If the OSI is to have authoritv over u.s." one officer 
said, "then let the National Security Council promulgate 
such a polics- and wc will folloa- it, 

"But the way the situation is now, OSI is reviewing 
«hat we have altiady reviewed and telling us what can 
and ain’t be done with it, and we damn sight know a 
lot more about these things than thev do. 

"They are rapidly becoming a Government-wide office 
of censorship,” he said. 

Profit Policy 

There is a move in the Senate for a coinprehensivo 
review of Government contract policy, including policy 
on profits. Sen. Albert Gore (D.-Tcnn.) has urged Sen. 
John McClellim (D.-.\rk,), Chairman of the Senate’s 
Pcriiiancnt Investigating Subcommittee, to expand his 
staff and undertake the project. 

Gore points out that the House Armed Services Com- 
mittee and the House Apppropriations Committee arc- 
investigating aspects of militan’ contracts and that vari- 
ous other congressional committees are investigating 
otlier aspects of contracts of other agencies. He main- 
tains tliat an c\er-all inscstigation, ev.iliiating these find- 
ings and establishing a basis for new legislation, setting a 
uniform policy on profits for all agencies, is called for. 

Gore primarily objects to the policy of gearing con- 
tractors profits to the volume of Government business, 
rather than private investment. He declared: 

"Although Congress recently acted to forbid the type 
of contract in uhich the contractor’s fee was specifically 


fixed as a percentage of his costs, in many instances 
today the amount of his fee is still determined with an 
eye on the amount of Government money to be spent, 
latlier than on the amount of capital risked by the con- 
tractor. This brings up the question of what is called 
advance payment. Under this practice the Government 
itself puts up the money used by the contractor to per- 
form nis contract. 

"It is true that many negotiated contracts contain .i 
clause ostensibly for the protection of the Government’s 
interest, which places a ceiling on the contractor’s allow- 
able profit in terms of a specified percentage of his costs. 
Such a provision, undoubtedly, serves a useful purpose. 
But here again the allowable percentage of profit is based 
not u[>on the capital put up by the contractor, but upon 
the amount of Government money he handles- What- 
ever else may be said about such a system, I would not 
call it private ente^irise." 

CAB Search 

The White House and Republican National Com- 
mittee headquarters arc hopeful of reaching a final deci- 
sion this week on naming a successor to Ross Rizley 
as chairm.in of the Civil Aeronautics Board. First 
choice was retired Army Gen. Harry H. Semmes, 64 
year-old ^VasbingMll patent attomcv (AW Jan. 23, 
p. 25). Gen. Semmes turned down the offer of a five- 
veat term at CAB on the ads'ice of his physician- The 
last minute rejection left the Republican Administration 
without a cicar-cut alternate candidate and re-opened 
a scramble for the Board chairmanship. 

Speed Rivalry 

Watch for a continuation of Defense Secretary 
Charles E. M'ilson’s frustration o\er air rivalries between 
the services. Forbidden by the Pentagon boss to set 
official speed records, Navy first resorted to the planned 
“leak" to announce that the Cliancc Vought F8U Cru- 
sader had flown more than 1,030 mph. Now the Air 
Force is back, with the McDonnell F-101 Voodoo. This 
"leak” says it has flown faster than 1,100 mph- The 
nc.xt N.ivy play lias not been disclosed, but it is a safe 
bet that US.\F’s speed-record-in-thc-hole will be set 
by the Lockliccd F-104, expected to get its first public 
showing some time next montli. 

Army Missile Policy 

The Army has quietly indicated that it may eventually 
abandon its policy of developing missiles at its own ar- 
senals, such as Redstone. No particular weapon was men- 
tioned by name, but William H. Martin, Army's Director 
of Research and Development, said at Ft. Bragg, N, C., 
that he feels the dcsigii-dmclopmcnt work on complex 
new weapons should be placed largely in industry. Martin 
icalizes, he said, that this idea runs "somewhat counter to 
the arsenal pattern for the production and development 
of military ordnance.” And, lie indicated, there is an un- 
tesoKed question of how much .industrv participation 
should be souglit in the development of even the regukir 
Army .staples, sucli as guns and ammunition. Martin’s 
remarks probably are the first in public to hint that tech- 
nology may be growing beyond the capacity of militarv 
scientists. This is the policy followed by the Air Force. 

—Washington staff 
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Killian Outlines Technological Program 


Presnlcnt warns IAS of new Soviet potential; Boeing 
gives grou]i details of new jet noise suppressor. 


New York— A sc'’cn-point long-range 
program for strengthening America's 
technological mitscle— its ke>' to "siir- 
vir al ill the age of technological contest” 
—was proposed last week 6v Dr. James 
R. Killian. Jr., president of Massachu- 
setts Institute of Technology. 

In presenting his program at the 
Honors Night Dinner of the Institute 
of the Aeronautical Sciences. Dr. Kil- 
lian warned that the Russians appear to 
be strong in many areas where sve seem 
to be weak. For e.xample. he said, we 
face “an almost irremedial shortage of 
teachers as our manpower needs reach 
their peak." The Russians, on the other 
hand, appear to base achio ed "a iicarh 
adequate cadre of teachers." 

Russian technology apparcntlv ojicr- 
ates under a master plan, defining loiig- 
tiingc objectives, ssith liberal funds 
available for research and development. 
prcfcrcnti.il treatment for scientists and 
impressive agility in translating ideas 
rapidly into hardware. 

For example. Killian said the Rus- 
sians can move from initial design to 
production of a complex weapon sucli 
as a long-range bomber in an estimated 
one to three years less tlian wc can. (It 
took the U. S. approximately eight years 
to guide the B-52 from the designing 
hoard into ptodHCtion.1 

Killian warned, however, that we 
must not engage in an "academic num- 


bers race" ssith the Russians but must 
strive for maximum effectiveness in the 
use of our trained scientific inanpowcr. 
Killian's Program 
Killian's seven-point plan covered 
these fields; 

• Quality. "Wc must seek quality and 
excellence even at the expense of quan- 
fitv. Our need is for better science, 
greater creativitv. more advanced engi- 
neering. superior weapons.” Above all, 
"Oiir need is for emphasis on superior 
scientists and engineers.” 

• Ediicafion. Secondary schools must 
pay greater attention to the superior 
student, and greater emphasis in our 
society must be placed on hard intel- 
lectual labor- “Tnere has been avoid- 
iincc, if not evasion, of the intellectual 
tax which must be paid if our intellec- 
tual budget is to be balanced." 

• Objectives. Wc must better define 
our long-term objectives, working out a 
better balance between basic research 
and development, between fimelamcntal 
ideas and hardware. "W'c arc making 
(inlv slow headway in achieving this bet- 
ter balance,” 

• Status. \\’c must protect and en- 
hance the status of the engineer and 
scientist. "This is more than a matter 
of compensation, it is a matter of status 
and relative prestige in the array of pro- 
fessions.” 


• Communication. The Government’s 
access to our national scientific re- 
sources must be increased "by increas- 
ing live interaction between qualified 
members of flic scientific community 
and officers of the Covemnicnt carrying 
responsibilities for policy or operations 
affected by tcelinologv-" 

• Research and development. Govern- 
ment's management of research and 
development must be simplified, with a 
close look at the weaknesses of present 
contractual procedures and the use of 
short-term budgets. Excessive security, 
"nliich retards accomplishment more 
than it secures.” must be reduced. 

• Strategy, A thorough study devoted 
to "survival in the age of technological 
contests" should examine the factors 
involved in maintaining technolc^ieal 
strength and removing roadblocks to 
private initiatirc. Snch a study iniglit 
become the basis for “a major docu- 
ment of state as well as a blueprint for 
maintaining America's technology as 
an impregnable shield and as a mighty 
multiplier of our wealth and well- 

'i'^e acute shortage today lies in the 
supply of project engineers and men 
witli tlic skills and imagination to di- 
rect research and dcs’clopmcnt. Killian 
said, along witli a lack of young engi- 
neers with a mastery of science and 
matlicmatics which uxmld enable them 
to handle new technologies or enter nesv 
fields "bevond the grasp of handbook 
engineers." 

Scientific Task Force 

Tills is not to minimise the critical 
.shortage in the rank and file of good 
competent scientists and engineers, he 
continued, for although tlie supply of 
"flag officers'' is our major concern at 
the moment, "flag officers” alone arc 
not enough to provide a strong scien- 
tific attack force. 

Killian said that one way of getting 
more voung people into engineering 
and the sciences is to do something 
about the fact that nearly 60% of the 
top quarter in quality of our high 
school graduates fail to complete four 
vearx at college. \\'c must, he said, 
also shore up the sagging emphasis on 
sticncc in both secondary schools and 
colleges and make "bold efforts to re- 
plenish the decimated ranks of science 
teachers— not with culls from other 
fields but with tcaclicrs possessing a 

Thin rcpnrt of thn Inniilulfi of the 
/ierofinutieni Sciencr's annual mi^linfl 
lean prepnreti by Arialiaii IFerh eililorg 
Dart'd A. Atuiertou. Encin J. Bntban. 
Ceorge L, Chrinlian. Robrrl If. Clinh. 
man. CIpnn CarrUoti. Philip J. KInnt 


Sarnoff Urges ‘National Education Reserve’ 

Washington— A thousand of the nation’s top defense industry leaders were told 
last week llity have an obligation In help meet the technical education crisis, cie-ak-d 
ill part bv the ffict that their rsage standards attract the best talent, leaving America's 

Suggesting creation of a '‘National F.diication Reserve.'' similar to a military 
reserve fore*. David SamofF, board chairman of the Radio Corporation of .America 
said his plan "wmrid amount to the restitution by business of personnel it has 
siphoned off front the school system. " 

He added that indnsbv should help Te)ilenish the "reservoir" of trained personnel 
tor its own best interests. Mure important, however, is the fact that Soviet Rnssia 
Is outprodncing Ijic United States in lire training of scientists and enginectx, 

Sarnoff spoke at the -innua! dinner of the National Security Industrial .-\ssn., 
where he was presented with the lames Forrcstal Memorial Award. President F.iscn- 
hower w-as the recipient last yeai- 

Dccbring that both out economy and national security still suffer unlcs-s vigormts 
action is taken, Sarnoff said the shortage of trained ircrsoimcl will get worse unless 
mote teachers of phvsics. chemistry and niatliemalics arc iirovidcd. 

He proposed that iirdostry release a number of qualified personnel with full pay 
for at least a year to take teaching assignments in their local schools. In addition, he 
suggested that the National Educationa! Reserve mobilise retited technicians sslio 
would make good teachers and qualified persmrs Milling to leaeli at night schools. 

A five-year interim progmm, Sarnoff said, nxinid help meet the immediate situa- 
tion, breaking today's major bottleneck at the high school level. 
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for Survival 

grasp of science and the preception to 
identify and encourage young people 
with the bent ;md capaeity for science.” 

Success in attracting and holding 
more first-rate teachers will depend 
upon accelerating the development of 
more and stronger graduate programs. 
Killian said. The graduate sc"hot)l and 
the research associated with it can pro- 
vide enginccr-tcachcrs with the oppor- 
tunities for professional activities and 
growth that they now find chiefly in 
industry and government. 

Industry also is putting increasing 
emphasis on graduate studies as weapon 
ss-stems become more complex, in 
however, the number of ad- 
vanced dt^rccs granted in the engineer- 
ing field was only 4,800; 4,200 master’s 
and 600 doctor’s. Killian contrasted 
this with the larger number in other 
professions. He called for a more gen- 
eralized curriculum in engineering 
education, with more emphasis on fun- 
damentals and witli the major part of 
specialized training taking place in grad- 
uate courses or in-scrvicc training pro- 
grams given by industry. 

Most of tire top Soviet aeronautical 
engineers, he said, teach or hold ad- 
ministrative posts in the top schools, 
relieving to some extent the need for 
highiv qualified teachers. One example; 
bomber designer Tupolev is a full pro- 
fessor. "This kind of close coupling 
between practice and teaching contrib- 
utes to an effective marriage of theory 
and practice." Killian said, hut there is 
evidence that these multiple duties 
sometimes reduce teaching quality. 
More Private Research 

Killian also deplored the fact that 
the aircraft industry spends so low a 
percentage of its budget on basic re- 
search— onlj' 2.4% of its research and 
development funds— as compared with 
7% for the Government, 4% for all 
industry and 10.5% for the chemical 
industry. 

He called for a "broadlv conceived 
strategy” for maintaining the nation's 
technological supremacy- This would 
involve studies of not onlv manpower 
and education, but utilization of man- 
power and personnel policies of the 
Government, industry and elsewhere, 
lie called for studies probing for soft 
spots in U- S. research and develop- 
ment, areas such as aircraft propulsion, 
metallurp', design, fabrication and ma- 
terials wmcrc concentrated massive ef- 
forts might prove dramatically success- 
ful. These studies would also examine 
the lag between discovers' and applica- 
tion and look for elements of strength 
in Russia’s technology that miglit bold 
lessons for this country. 



RECIPIENTS of awards presented during the Honors Nigbl dimict of the Institute of Aero- 
nautical Sciences are pictured with outgoing president Robert E. Gross. They are. I. to r.: 
Giles J. Striekroth, Capt. Wilbur E- Kelluni, USN; Cross, H. Julian Allen and Lt Col. 
Robert C. Buiidgaard. 


IAS Honors and Elections 

New York— Dr- Edward R. Sharp, director of Lewis Dight Propulsion Laboratory, 
National Advisory Committee (or AetonaiiHcs, nos installed as president of the 
Institute of the Aeronautical Sciences for 1456 at the Institnlc’s Honors Night Din- 
ner here last week. Dr. Sharp, former IAS vfee president, succeeds Robert E. Gross, 
president and board chainiiiin of Lockheed Aircraft Corp. 

Two booorary fellows, highest membership classification, and ten fellows were 
elected for 1955. Anieriean liononiiy fellow, an award made posthumously for the 
first time, was given the late Ralph S. Damon, president of Trans World Aiilincs- 
Mi. Damon died on Jan. 4. Foreign lionorarv fellow is Peter G. Masefield, managing 
director of Bristol Aeroplane Co., Ltd., England and former chief exeentive of 
British European Airways Corp, 

Chosen as fellows: \5'illiara B. Bergen, executive vice president, Glenn L. Martin 
Co.; loirs Brising, vice president-engineering, Saab Aircraft Co., Sweden: Victor E. 
Carbonara, president. Kollsman Instrument Carp.; Harold Luskin, chief of aero- 
dynamics, Santa Monica Division, Douglas Aircraft Co.; Df. Gordon N- Patterson, 
director, Institute of Actophsxics, Univcr.rity of Toronto, Canada; Kendall Perkins, 
vice president-engineering. McDonnell Aircraft Corp.; Raymond II. Rice, vice presi- 
dent<hicf engineer. North American AviaKou; Lewis A. Rodert, assistant to chief of 
research, Lewis Flight Propulsion Laboratory, NACA: Rear Adm. James S- Russell, 
chief of BuAei, and Prof. Hermann Schlichting, Technical University of Btann- 
schweig, Germany. 

The Sylvanus Albert Reed Award for 1955 was presented to H- Julian Allen, chief 
of tlie highspeed research division of NACA’s Ames Acionanlical Laboratory, for 
"contributions and leadership in solving problems in the design of supcr.'umic air- 
planes and missiles. es|iccially the thermal problems at hypersonic speeds." Allen is 
considered an authority on the aerodynamics of intercontinental ballistic missiles. 

Lawrence Sperry Award went to Giles J. Striekroth, manager, Electronics Deprt- 
meiit, Glenn L- Martin Co., for "coiitrlbulions to the. development of the guidance 
svstem for the Martin Matador, the first and only t;ictical ground-lo-groiind missile 
to be put into operation bv the U. S- Ait Force.” 

Robert M. Loscy Award was given to Lt, Col. Robert C. Bundgaatd, USAF, "in 
recognition of outstanding contributions tn the science of meteorology as applied to 
aeronautics." He has been in cha^e of Project Black Sheep, a research operation 
that has developed techniques for forecasting weather at high altitudes for jet aircraft 
and has resulted in a technique for predicting minimal flight path in time and space 
when applied to the slowly climbing jet profile. 

John Jefferies Award was presented to Capt. Wilbur E. Kellum, USN. commander 
nf the Naval Medical Research Institute, National Naval Medical Center, Bethesda, 
Md.. lot “outstanding contributions to the advancement of aeronautics through 
medical research.’' Capt. Kelhim has been instnimcntal in improving training and 
qualifieabons of Navv flight surgeons. 
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At IAS Meeting 

Boeing Says Suppressor Reduces 
Jet Noise of 707 to DC-7 Level 


New York— Boeing Airplane Co. an- 
nounced last week that its recently-de- 
veloped sound suppression nozzle can 
cut the sound les’cl of a Pratt & Whit- 
ney J57 engine tunning at full throttle 
with water injection to that of a Wright 
Turbo-Compound engine in a DC-7. 
Boeing says this can be done without 
prohibiti\’e thrust loss or added weight, 
First details of the silencing program 
were outlined at the 24th annual meet- 
ing of the Institute of the Aeronauti- 
cal Sciences bv Holden W’. Withing- 
tcm. a Boeing technical staff enginecr. 

A Boeing plot comparing sound 
propagation patterns of the two planes 
diinng takeoff shows that the 707’s 90 
decibel pattcni is pc-at-shaped nith a 
maximum width of about 4,000 ft. and 
extending approximately 41,000 ft. 
from the start of the takeoff roll. I'he 
DC-7’s pattern at the same noise level 
is elliptieal. also approximately 4.000 ft. 
wide but extending over 80.000 ft. 
from the point of the beginning of 
takeoff. Part of the reason for the 707’s 
shorter pattern is the faster climb-oiit. 
High-Speed Tests 
W’ithington said that, “Wiile only 
six months ago there appeared little or 


no hope of reducing jet noise with any 
remotely practical device . . . we nosv 
liavc seven full scale noise suppression 
nozzles and more than 40 small scale 
nozzles which have demonstrated the 
practicality and effectiveness of the jet 
noise suppression.” 

Static and high-speed taxi tests using 
the prototype 707 alrcadv have been 
conducted. Flight tests will be run in 
the near future on the most promising 
configurations. 

Nozzle Design 

W'licn riewed from the rear, one 
Boeing noise suppressor under test re- 
scinbics a large metal flower with 12 
squared-off, extended petals. Noise re- 
duction is achieved by introduciu; a 
number of bats or svedges into the jet 
cirgine's cxiiaust stream. These create 
a turbulence that quiets the roar of flic 
exhaust, 

Boeing found that noise reduction 
grew with deeper corrugations or in- 
creased peripherv at the nozzle exit. 
This led the companv to design nozzles 
with increased peripheries. Slote bars 
and wedges also were added to increase 
even more the turbulence in the jet 
exhaust. 


Maximum sound reduction obtained 
witli tlic Boeing devices, Withington 
said, is 55 decibels in the 75-600 cycles- 
pct-second frequency range. The major- 
ity of the nozzles achics’cd reductions 
m frequency ranges up to 2,400 cps., 
while one gave significant reductions 
up to 9,600 cps. 

.Actual tests of the nozzles showed 
maximum noise reduction up to 15 
decibels oierall and 20 decibels in the 
lower frequencies, Boeing is encouraged 
by the greater attenuation of the low 
frequencies because distance and build- 
ings. tend to give greater attenuation to 
higher frequencies not suppressed by 
the nozzle. 

Noise Iciel of a standard, conical 
nozzle gives a static noise pattern with 
the maximum at an angle of 55-40 de- 
stces from the jet axis. Most of the 
Boeing sound suppression nozzles, 
therefore, have been designed to gii'c 
maximum noise attenuation in this di- 
rection to pros ide a noise pattern whose 
shape is more nearly circular than that 
of a conventional conical nozzle. 
Thrust Coefficient Tests 

.A piincipiil cause fur poor thrust 
coefficients nith noise suppression noz- 
zles is caused by the extension of the 
corrugations down to the center plug, 
which results in flow separation from the 
surface of the plug. Boeing believes that 
it is possible to eliminate this separation 
bv |)ropcr plug shape and by tailoring 
the nozzle shape at the plug. Additional 
nozzles to correct thi.s deficiency arc 
now being built. 

Thrust coefficient test results varied, 
Withington said, according to the type 
of nozzTe tested. Some showed essen- 
tially no loss up to pressure ratios of 
2.5. thai fell off to a loss of approxi- 
matclv It? at a pressure ratio of 4. 

Others showed a loss of 65f. half of 
which was due to plug separation. 
Weight Considerotions 

Boeing concedes that much develop- 
ment lies ahead before a sound suppres- 
sor nozzle with a life equal to standard 
units can be achieved. Current nozzles 
arc boiler-plate test items, and weight is 
on the order of iOO lb. per nozzle. 
Tliese noise suppressors have not been 
cleared for flight tests. 

Tliete arc two coiisidcratioiis which 
benefit tlic sound suppression nozzle: 

• Reduced wing weight. Experience with 
B-47s and B-52s shows that major struc- 
tural problems exist in wing trailing 
edges and flaps which arc caused by 
acoustical eniiroiimcnt. Tests with the 
sound suppres-sion nozzle show that its 
use reduces noise by 17-19 decibels in 
the lower "structurally critical” fre- 
quencies (150-1.200 ros.) at two posi- 
tions in the ssing. This reduction in 
acoustical excitation is equiialcnt to a 
thrust reduction of approximately 50%. 
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BOEING CHART SHOWS GROUND RUNUP ooinpatisoii of 707 and DC-7, The noise 
Ici-cl for tmth aircraft is almost identical, slightlv more than 120 decibeb. 



The result is a possible reduction in 
wn'iig weight or lowered maintenance in 

• Less soimd proofing. Noise reduction 
rcsuUiug from the nozzle may mean a 
lighter fuselage because of less cabin 
smmd proofing, nius, the net weight 
increase resulting from tlic nozzles may 
not be as extreme as appears at first 
glance. 

As Withington pointed out: "Tlie 
ultimate compromi.se for an\’ particular 
airplane will be dependent on time, 
economics and the continued technical 
improvements in noi.se suppression . . . 


one thing is certain from the results 
of the program so far— wc can make 
noise reductions in jet airmaft witliout 
serious ijcniilti' to the aircraft’s perfonn- 

Withington said that Boeing made 
use of all aiailablc background material, 
iiiclnding that on work done by Rolls- 
Roice's K. B- Greatrex and Pratt & 
Whitney Aircraft's John Tyler. 

The Greatrex noise suppressor is a 
scries of ‘'teeth"— meta! extensions 
placed around the tailpipe’s rim (AW' 
July 6. 1955. p. 28). Tyler’s design is 
understood to use multiple nozzles. 


IAS Missile Session 
Stresses Reliability 

Liquid rocket engine reliability m 
flight tests now stands at a high of bel- 
ter than 90%, according to T. J. Keat- 
ing. of Wright .Air Developme-nt Cen- 
ter. He said that the improvement in 
rcliabilitv of such engines over the psf 
vearshas'heen the most interesting of all. 

US.AF is seeking 100% reliability in 
its missile program. SoUd-propcIlant 
rockets, in the current state of develop- 
ment. show such high rcliabilitv that 
designers arc being ii^ed to use them 
if at all possible. For example, said 
Keating, in all the hundreds of thou- 
sands of Rato firings since the end of 
W'orld War II, there have been less 
than ten reported failures and only one 
fatality. 

Pointing out that ramjet engines 
rcallv begin to pv off above Mach num- 
bers of two. Keating said that in pro- 
duction the ramjet engine would be 
expeted to cost about one-twclftli that 
of a turbojet which could do the same 
kind of job. 

Missile Guidance Systems 

Three basic categories of missile guid- 
ance si’stems were discussed by Col. R. 
C. Gibson, of the Air Research and Dc- 
irelopment Command. ''Reliability is re- 
ceiving considerable attention and 
remains a serious challenge to the clc- 

^Tliete maybe a point of diminish-, 
ing returns in the investment of addi- 
tional money in improving reliability in 
an already expensive missile: but few. if 
any, missile engineers would venture to 
suggest that the optimum pint has 
been reached. 

"There remains considerable advan- 
tage in 100% inspection of missile 
I’acuum tubes to arbitrary mechanical 
and electrical specifications more string- 
ent than Mil. ElB, the official specifi- 
cation for tubes,” Col. Gibson said. 

Ill a summary of the USAF guided 
missile program, delivered by Capt. R- 
W'. Dillon, of Ilc.idqiiarters. Air Re- 
search and Development Command, it 
was pointed nut that the .Air Force is 
elci cloping sci’cral kinds of missiles, and 
that tests have been encouraging. 

Earth Satellite Program 

Four ppers on the satellite program 
and its relation to the work to be done 
during the International Geophysical 
A'car were presented during the annual 
meeting. 

No new details of the Project Van- 
guard were told during the presenta- 
tions. 

A summary of the cinrcnt state of 
hardware and contracts for the launch- 
ing vcliiclc— a three-stage, liquid-propl- 
lant rocket— will be found on p, 57. 
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Supersonic Area Rule 

An extension of the area rule to su- 
personic applications highlighted the 
aerodynamic sessions of the IAS meet- 
ing, Harvard Lomax of NACA's Ames 
Aeronautical Laboratory reported on 
the work done by him and Max Heas- 
let, also of Ames, on the mathematical 
derivation of the extended concept. 

Lomax credited both Robert T. Jones 
and Ricliard T. Whitcomb of NACA 
with suggesting the supersonic applica- 
tion of Whitcomb's area rule right 
after its value as a transonic tool had 
been discovered. Basic technique in ex- 
tending the application of the rule is to 
consider area distribution on planes 
inclined to the thrust axis at the Mach 
angle, rather than at right angles as in 
the transonic case. 

The usual assumptions of slender bod- 
ies. zero-lift conditions and neglect of 
viscous effects were made. The super- 
sonic application is limited to low lift 
coefficients. 

In discussion following Whitcomb’s 
presentation of the physical basi.s and 
application of his area rule (AW Sept- 
12, 195?. p- 12), these new details 
were emphasized; 

• Area nile applies equally well for a 
straight wing-body combination, al- 
though all the published data were 
based on swept wing and delta wings. 
But the effect of the area rule svashes 
out on straight wings above Mach 1.4. 

• Transonic area nile is linhted to flight 
conditions below lift coefficients of ap- 
proximatelv 0-4. Above this value, the 
benefits begin to vanish- 

• Internal flow area is subtracted in pre- 
paring the area diagram. This is done 
bs- subtracting the inlet area all along 
the fuselage. But the exit area is gener- 
ally greater than the inlet; to compen- 
sate. a simple cylinder u'hosc cross-sec- 
tion area equals the difference between 
inlet and exhaust is added from the 
exit aft, 

VTOL Design 

Higher thrust-weight r.itiii turboprop 
engines ate needed to iin|)ro\'c the state 
of the MI'OI. art, three experts told 
delegates to the VTOl. session of the 
IAS annual meeting. 

But nos powerplant packages must 
satisfs' hs'O ssidch- disergent conditions, 
For the \n'OI- or slow end of the 
flight regime, there must be a high 
static tlirii.st-sscight ratio to accelerate 
the craft off the ground, interconnected 
shafting on miilti-cngincd planes for 
safetv and bleed flou' from cither com- 
pressor or exhaust for boundary layer 
and flight control. 

For highspeed cruise, the powerplant 
package must have liigh overall pro- 
pulsive efficiency. 

Tlie des’elopmeiit programs which 
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could satisfy these needs ha\e been 
split: large-diameter, slow-turning rotor 
systems have been aimed at the first 
requirement and small-diameter, high- 
speed turboprop systems at the latter. 
NACA Solution 

NACA’s paper solution to the prob- 
lem was redesigning a large diameter 
propeller for as much improvement in 
static thrust as possible, without un- 
dulv hurting the propeller’s cruise etfi- 

Bcll Aircraft Corp.'s approach was 
ducting a more normal-sized propeller 
in a shroud which could be altered in 
geometry for each condition. This, 
Bell said, will increase the efficiency 
2556 while it lowers the noise 50%. 

Motion pictures of Bell's twin jet 
VTOL test vehicle have documented 
the belief that the state of the art can 
provide designers with at least marginal 
posseiplants and control method.s for 
VTOL and for the transition from 
VrOL to fonvurd cruise in the ,iir. Al- 
though the motion pictures indicated 
that '’nerx’ous” pilot stick motions were 
mandatory, the three variable-direction 
control jets (15-45 lbs. fhrnst) stabilized 
the craft during vertical flight and in 
that part of the transition to conven- 
tional forward flight before airspeed 
allowed the use of the conventional 
control surfaces. 

STOL-VTOL Combination 

Backers of the no-riimvay VTOL 
transport claimed that the short runway 
STOL (short take off and landing) 
w'js ooh’ a partial solution to the grow- 
ing airport, population center and mili- 
tan mobilih- problems. It was admitted 
tliat the STOL was more comparable 
to conventional craft in payload and 
range, WTiat is needed, said J. A. 


Guggenheim Metlal 

Dr. Theodore von Kdmian, cliainiian 
of the Advisors- Group for AeromniHc-al 
Re.search and Development of NATO, 
received the Daniel Guggenheim Medal 
for 1955 at the Institute of the Aero- 
nantical Sciences Honors Night dinner. 
Von Karman received the medal 

the des-clo|)ment of aerodviiamic theory 
problems of Right; in education in the 



to the current generation of aeronautical 

supersonic ocrodvnainics during the past 
20 i-cais. Much of vou Karman’s in- 
fluence in that field shows in today's 
aircraft designs. 


O’Malley of Bell, is not a tail-sitter 
VTOL or the high wing-lift STOL 
but a STOL/VTOL: a type which has 
the inherent capacity to trade a 
VTOL’s complete freedom from run- 
ways for STOL's better range and 
payload if and when a short runwav is 
available. Bell’s proposed design is a 
conventional type airplane with twin 
wing-tip propellers which rotate to the 
vertical tor direct thrust on vertical 
take-off. 

Fairchild .Aircraft Division design, 
described bv chief engineer Walter 
Tydon, favors incorporation of the wing 
into the STOL force system. NACA’s 
free flight models showed how com- 
binations of slats, flaps and tilting wings 
and propellers could enable com-en- 
tional transports to perform not onlv 
STOL but VTOL. However Fairchild 
appears to think tliat the more extreme 
mechanical contortions which a STOL 
must go into to achieve VTOL arc 
not worth the ground space gained. 
Internal Engine Flow 

As aircraft witli internal through- 
flow propulsive systems move into 
higher supersonic Niach miinbcrs, the 
internal engine flow becomes pmgres- 
sivclv more important than the external 
flow. Future fighters mav use radically 
different inlet ;md nozzfc shapes with 
a much greater degree of variable duct 
geometry. 

Above Mach 2. the ii.sc of inlets with 
internal contraction compression be- 
comes worth overcoming the problems 
associated with them, stated II. Dtcil, 
Lockheed .Aircraft. Tlic advantages arc 
a 20-50% gain in net propulsive thrust 
and a 20-50% added range. Tlic prob- 
lem is how to establish and control 
the internal shock pattern. 

If a .supersonic aircraft’s nozzle de- 
sign is not integrated with the externa! 
afterbody flow, interaction of the in- 
ternal jet flow with the external flow 
mav set up shock pattenis which result 
ill severe pcrrormance pcniilfics. 
claimed N.AC.A’s K, Cortright Jr, Tak- 
ing a number of mechanical nozzle 
tvpcs Cortright showed how the high 
speed in-flight net thnist result could 
be quite different from that predicted 
hv non-integrated studies. 

Coni'oured Avionics 

The best solution to the probknii 

ec|uipmcnt info less space in future inili- 
lioy aircraft may lie in providing equip- 
ment in the fonn of a group of small 
modules, without chassis case, shock 
inouiifs, power supply or cooling provi- 
sions. Tlic airframe designers can then 
integrate these into a form factor which 
fits the contour of the aircraft. 

Tliis suggestion, made by R. J. Hen- 
derson and G. P. Allison of Glcmi L. 
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Marlin Co., included the recommenda- 
tion tliat a suitable authority be set up 
to work out the standardization of 

Advantages of this approach to avi- 
onic equipment design, cited by Hen- 
derson and .Allison, include: 

• Maintenance and logistics piobkms 
would be simplified, because most of 
the replaceable modules uould be 
standard between different aircraft. 

• Design and production of equipmaits 
lor new aircraft could be speeded. 

■ Airframe manufacturers' engineers, 
who know the space and environment 
in which the equipment must operate, 
would be responsible for planning its 
installation, proi iding a common power 
supply, and furnishing tlic necessary 
cooling air, from a common source. 

Manufacturers that arc turning to this 
type of modular construction, according 
to Henderson and Allison, include; Col- 
Lns Radio. Bendix Radio, Eclipse-Pio- 
neer, Hoffman Electronics. l''cdcral 
Telephone and Radio, General Electric 
and Strombcrg-Carlson. 

Effect of Electronic Loads 

Electric power generated in the larg- 
est World War II aircraft was sup- 
plied by four 6 kw. generators, drawing 
only 40 lip, from the engine, whereas 
current civil and military aircraft now 
require four 60 or 90 kva. generators, 
dtaiiiini 360 to 540 Up. from the en- 
gines. These figures were cited bv 
Hciirv Rempt and M. J. Cronin of 
Lockheed, to show the impact of grow- 
ing avionic equipment on electric gen- 
erator design and aircraft power plants. 

Airborne earlv warning aircraft, sucli 
as the Lockheed WV2, have a total 
avionic load of approximately 14.5 kw. 
of d.c. power and 25 kva. of a.c, power. 
All F'-94C interceptor requires 10 kw, 
of d.c, and I k\a. of a.c. for its avionics 
equipment, plus another 30 kva. for 
de-icing, the authors reported. 

A report on the status of Common 
System navigation aid development, 
and possible future trends, presented 
by James L. Anast of the Air Navigation 
Development Board, will be the subject 
of an Avutio.n Week article in a sub- 
sequent issue. 

Common System 

H. I, Rotlirock. special assistant to 
the head of the Air Naiigation Aids 
Branch of Naval Operations, told dele- 
gates to the IAS meeting last week that 
Navy’s specialized requirements rule out 
its use of the present Common System 
of Air Naviration aids and control 
facilities. 

Rothrock said that Naval aircraft, 
basically designed for sca-based opera- 
tions, cannot possibly carry the various 
airborne components required in both 
the tactical and Common Svstem. 



Performance of high-speed naval air- 
craft is another reason why the inade- 
quacies of the existing system of civil air 
Itaffit control have caused serious delays 
to military flight opaations within tlic 
United States, Rothrock said. 

He called complete intcgiation of the 
Common System to meet both military 
and civil needs “mandatory" and said it 
"sitally affects the defense of the 
country." 

Commenting on two developments 


which have been mentioned for air traf- 
fic control usc-VULSCAN and SAGE 
—Rothrock called safety only a "by- 
product’’ of VOLSCAN's traffic sched- 
uling function and cited tlic need for 
Iniman monitors to proi ide the clement 
of safety in VOLSCAN operations. Of 
S.AGE bee page 46) he said the highly 
complex system was designed to do a 
special job and will not be applicable to 
traffic control problems without "exten- 
sive modification." 


LT. GEN, J. M. GAVIN Army chief of research and development inspects Redstone model. 


Redstone Missile Range 
Comparable to V-2 

Latest addition to the Army’s arsenal 
of tomorrow’s weapons is the two- 
stage Redstone surface-to-surface mis- 
sile. now ready for production at 
Chrysler Corp.’s jet engine plant in 
Detroit. 

Layout shows Redstone to be, essen- 
tially, a large liquid-propellant booster 
unit which launches the second stage 
rocket containing the warhead. 

TItis concept differs considerably 


from the original plan of Redstone, 
conceived by ex-Gcmian scientists then 
at Ft. Bliss, but now at the Army’s 
missile development center, Redstone 
Arsenal, Huntsville, Ala. 

Indication of the size of the new 
weapon is given by the service plat- 
forms and tower whicli appear to be 
;ibout 80 ft. liigh. 

Redstone has boon under develop- 
ment in one form or another for ten 
years. The range is comparable to that 
of the German V-2, used in combat 
operations in World Wat II, more than 
1 1 years ago. 
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Republicans Are on Defensive 
As Budget Debate Time Nears 

By Kathoriiic Jolinscn 


Washington— Congressional debate 
on the I'iscai 1957 inilifan’ budget is 
expected to closely follow party lines. 

Democrats will object that adequate 
emphasis hasn’t been put on guided 
missiles and advanced aircraft, that the 
administration has followed an "econ- 
omv first, defense second” course, and 
that Defense Department's "business- 
man’s administration” has indulged 
contractors with fat profits. 

Republicans arc on the defensive. 

Military subcommittee of the House 
,\pprtmriations Conrmittcc headed by 
Rep. George Mahon (D.-Tex.) promptly 
started closed-door hearings, which will 
run daily for at least three months. The 
first development was a heated dash 
between Rep. Clarence Cannon 
(D.-Mo.). chairman of the Appropria- 
tions Committee and an ox officio roenn- 
ber of the subcommittee, and Secretary 
of Defense Charles E. Wilson. 

Cannon complained that Wilson 
"dodged and squirmed and didn't 
answer" when he quizzed him on com- 
parative U. S. and Soviet military 
strengths. Cannon said, "He was most 
uncooperative . . . the infonnation 1 
sought certainly should be known to 
Mr, Wilson. 1 imagine everybody in 
the Pentagon knows it." 

Wilson “Dodging" 

I'ollowing sessions with Wilson, 
Adm. Arthur Radford, chairman of the 
Joint Chiefs of Staff, and other over-ail 
Defense spokesmen, the subcommittee 
will brraik up into three groups to con- 
sider Army, Navy and Air force pro- 
grams concurrently. The chairmen of 
these groups ate; Air Force, Mahon; 
Navv. Rep. Harry Sheppard (D.-Calif.); 
and Army, Rep. Robert Sikes (D.-Fia.). 

Congressional members are reluctant 
to pass judgment on the military budget 
and program until they have been 
briefed on it and studied it. However, 
these developments can be expected: 

• Emphasis on guided missiles and ad- 
vanced airaaft. Democratis are skep- 
tical that the administration has not 
put enough "push” behind these pro- 

• Saving the taxpayers’ money. Both 
Democrats and Republie.ms favor this, 
but with different approaches, 

• More Air Force mnds. A congres- 
sional increase in the President's over- 
all S15.4 billion request for new money 
for USAF now appears to be out of the 

question. 

Announcing the opening of heatings, 
Mahon declared; "I think we must face 


up to tire possibility that Russia may 
be ahead of the U. S. in the field of 
guided missiles and in the race for the 
development of the intercontinental 
hallistics niissile-thc most dangerous 
'.veapon on the horizon today. Military 
experts assert that when perfected, it 
^vould be capable of carrying an atomic 
warhead and would travel at such fan- 
tastic speeds there would be little or 
no defense against it. 

"One of the prime purposes in our 
heatings will be to seek ways to expe- 
dite the missile program. 

"Recent technical breakthroughs 
made by out armed forces and scientists 
have improved the missile program and 
enhanced the possibility of making tire 
IB.M a reality. 

"I am also concerned over tlie De- 
partment of Defense request for 800 
less aircraft for the next year than 
Congress granted last year." 
Procurement Attack 

Democrats argue that substantial 
savings can come ftonr stricter policies 
on procurement contracts. Since Malion 
announced a "gloves off” attack on the 
earnings allowances on military con- 
tracts, particularly in the aircraft and 
electronics fields last May (AW May 
23, p. 17), investigators have made 
comprehensive studies which will be 
used in the hearings now underway. 

Rep. Jaime Wliittcn (D.-Miss.) esti- 
mated last week that tlic Defense De- 
partment could get the same procure- 
ment for 20% less. 

Republicans maintain that by cutting 
out the unessential and emphasizing 
tire csscntiiii, the administration pro- 
gram is economically achieving ade- 
quate railitarv strcngtli. On the open- 
ing of hearings. Rep. Harold Ostertag 
(R.-N.Y.). a ineniber of the House 


B>52 Wings Scheduled 

B-36 heavy bomber wing to the Boeing 
B-S2 Icmg-rangc jet bomber in April, 
starting with the. -12nd Heavy Bomb 
Wing at Lorlng AFB, Me. 

Full replacement of the Strategic .Air 

ers will take several years. As the B*36's 
are retired, USAF said, they will be can- 
nibalized and used as a source of spare 
parts for aircraft remaining in service. 

USAF now has one B-52 wing at 
Castle AFB, Calif. It formerly was 
equipped with Boeing B--t7s. 



"Todav we have a President and 
Secretary of Defense wlro are sliaping 
our military policies to meet the needs 
of today and tomorrow ratlier than 
yesterday, 

" ITie military have often been criti- 
cized for preparing for the last war, 
rather than the next one. and history 
has often proved the charge correct. . . . 
I'ottunatciy the President and his ad- 
visers are not. . - . They ate streugllien- 
ing the country’s defenses so that no 
one will misconstrue our pursuit of 
peace as a confession of wea'kness. .\nd 
thev are doing it witli hardheaded re- 
spect for the citizen who maintains our 
Government and supplies the money to 
sustain it." 

Budget “Too Big" 

Bolli Cannon and Mahon have de- 
clared that tlic President's over-all bud- 
get is too big and that they intend to 
make cuts. In addition, appropriations 
mean little if the money isn't spent, 
and the amount to be .spent is up to the 
administration. 

There is Democratic enticism of the 
administration for holding down ex- 
penditures and new conlract-ictting in 
US-AF's aircraft and related pnicntc- 
ment. The members of the Appropria- 
tions Committees of House and Senate 
—Republicans and Democrats-directed 
last vear that USAF procurement "be 
accelerated to the extent possible con- 
sistent with proven tccimologieal de- 
sclo|)mcnts and efficient application of 
appropriated funds.” 

If it appears certain that USAF will 
wind up this fiscal year, June 50. with 
a substantiallv larger balance of un- 
obligated funds for aircraft procure 
nient than contemplated in the Presi- 
dent's Fiscal 1957 budget, Congress may 
well cut the new nroney request. This 
would not mean a program reduction. 
It would be a matter of re-scheduling- 

'I'hc attitude of Congress on addi- 
tional funds in specific areas— such as 
guided missiles or research and devel- 
opment— will depend almost wholly on 
the position taken by USAF’s Chief of 
Staff, Gen. Nathan Twining. 
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Defense Cuts USAF Budget $1-2 Billion 


By Claude Wilze 

Washington— Pentagon discipline for- 
bids the Air Force from disclosing how- 
much money it originally sought for 
Fiscal 1957, but competent estimates 
run from SI to $2 billion liigher than 
tlic S16.5 billion tlie administration re- 
quested (AW Jail. 23. p. 26). 

Defense Department made sharp re- 
ductions to keep expenses below the 
S35.5 billion ceiling set by Secretary 
Cliarles E. W'ilson. US.AI'" is 'under- 
stood to have suffered at least a 10% 
reduction in the funds souglit for day- 
to-day operations and maintenance. In 
addition, it is reported, there will be 
400 fewer planes ordered than the 
command belieics necessary. 

Perhaps the greatest eertaintv, regard- 
less of which scnice was hardest hit by 
Defense priming, is tliat the entire issue 
of political forces being used to shape a 
military budget is headed for hot debate. 
Good Case, Poor Cause 

By strange coincidence, it is a former 
Anny Chief of Staff who has drawn the 
battlclincs. He is Gen. Matthew B, 
Ridgway, who lias tire White House 
and tlic Pentagon waiting with trepida- 
tion these days for c.icli new issue of the 
Saturday Evening Post. Gen. Ridgwiiv 
has a good case, but a poor cause. 

His opinion of the trends manifested 
by the present administration was put 
succinctiv last week in tlic second chap- 
ter of his memoirs; 

"The gentlemen who accept these 
great posts of authoritv and responsi- 
bility in the Defense Department 
sliould be as completely divorced from 
politics as is humanly possible. 

“I think tire tendenev ... of civilian 
secretaries making militarv decisions on 
a basi.s of political expediency, consti- 
tutes a danger to tills country. 

"The power that is vested in the civil- 
ian secretaries, particularh in the Secre- 
tary of Defense, is so enormous that it 
could do incalculable harm if applied 
on a basis of what is good for the partv 
instead of what is good for the country.*' 

A week earlier Gen. Ridgwav had put 
himscif in direct conflict with some of 
the most important people in Washing- 
ton over tire question of wlicthcr he did 
or did not endorse the 1953 militarv 
budget when he was serving as Armv 
Chief of Staff. 

There are two unfortunate things 
about tills controversy and ncitlicr one 
of tlicm involves what was a burning 
issue in the spring of 1954. Thev are; 
• Gen. Ridgway's memoirs liavc the ef- 
fect of arguing for a bigger .standing 
Army in 1956. when tire threat of Soviet 
aeronautical and nuclear advances have 


added imperativeness to the Air Force 
program. There is danger that tlic 
Ridgway charge will be a red hening, 
diverting attention at this crucial time 
from the speed of Russian progress. 
The Anny's budget docs not appear to 
be a hot issue this year. 

• 1955 budget. Because he was Chief of 
Staff when it was being considered, this 
is about the only subject on which he 
lias been quoted. You wouldn’t know 
it from reading the papers, but Gen. 
Ridgway’s remarks included the 1937 
Defense Department budget- This is 
the one that went to Congress onlv a 
few days before his story appeared- 

Hcrc is his complete comment; 

"The fact is the 1955 budget was a 
directed verdict, as were the Array 
budgets for 1956 and ’57. 

"The force levels provided in all 
three were not primarily based on mili- 
tary needs. They were squeezed within 
the framework of preset, arbitrary man- 
power and fiscal limits, a complete in- 
icrsion of the normal process." 

In the light of this statement, con- 
sider the fact tliiit the 1957 Air Force 
budget was drastically cut bv the De- 
fense Department before it was sent to 
Congress. 

.And consider the fact tliat Gen. 
Nathan I'. Twining. USAF Chief of 
Staff, lias asserted he shall "support flic 
budget tliat is before the Congress." 
Politico-Military Line 

If Gen. 'I'wiiiing todav faces the 
situation that Ridgway faced in 1954 
he lias, the latter says, learned the 
decisions of the Defense Dc|urtmcnt 
are based on "considerations other than 
clear-cut militari- needs ... on budgetary 
considerations, on political considera- 
tions. on tlie advantage to be gained in 
the field of domestic politics b\- a 
reduction in mililair expenditures,’' 

Another thing that Gen. Twining 
may liavc It-amed, and there is csidencc 
that it was known by liis predecessor, 
the late Gen. Hoyt Vandenbere, is tliat 
he is not expected to pre.scnt his "rea- 
soned military judgment” to Defense 
Sccrctaiv Wilson. 

"On the contrary." according to Gen. 
Ridgway, “incessant pressure was 
brought to bear on me to make my 
x'iews conform to a ptcconeeivcd jio- 
litico-mihtary party line ... no matter 
how strongly iny' views might differ 
from those of higher authorih-. it was 
not expected that I would let m\- non- 
coiicurrcncc publicly be known.” 

From the statement of Gen. Twin- 
ing that he will support the F'iscal 1937 
budget it might be suspected that he is 
in the position occupied by Gen. Ridg- 
way in 1954. 'Ihcte ate competent 


Pentagon obsen-ets, howcicr, xvho do 
not go along with this thesis. 

In addition to the fact that Russian 
technologists ate breathing down our 
necks with flames unheard of in 1954 
and tliat Mr. Wilson still believes arc 
not hot, there is the whole question of 
combat capability in USAF- 
Maintenanee Lack 

After a good deal of prodding, US.AF 
—which inav be forbidden to haic views 
differing "from those of higher au- 
thority’ —has admitted that manv of its 
newest aircraft arc grounded for lack of 
skilled maintenance. 

Confirming an Aviaiion Wei:k re- 
port from Foster AFB, Tex. (AW Dee. 
19, p- 14), Pentagon sources now say 
this applies especially to the North 
American F-100 Super Sabre. 

It also applies to a lot of other planes, 
and new arriials of '‘ccntun-scrics" 
fighters on bases of the Tactical Ait 
Command arc not going to ease tlie 
strain. It will get svotsc. 

In the face of this, and possibly to 
"conform to a preconceived politico- 
militari’ parly line,” the Defense De- 
partment cut USAF’s request for funds. 

Gen. Ridgwiii’ indicated in his 
memoirs that he kept his imnith shut 
when he faced a similar situation, is 
opening it in 1956 only to keep the 

Ridgway's I’crsion of what iiappcncd 
in 1954 is .supported by neither Mr. 
W’ilson nor hi.s old commandcr-in-chicf 
and former Anny colleague. President 
Eisenhower. 

The Dcfaisc Sccrctair s.ivs "I cer- 
tainly didn't think I was powerful 
cnougli to jircssure ani’one" when Gen. 
Ridgway was Army Chief of Staff. 

W'hcn the second Ridgway article ap- 
peared, Mr. W'ilson said further tiiat 
“it is a new one for someone to accuse 
me of being a politician," 

President Eisenhower says iic has not 
read the Ridgwav article. This makes 
him one of tne fciv literate men with 
ci’cn a modicum of interest in military 
affairs who haie missed it- 

So far, nobody has asked Gen. Twin- 
ing about the Ridgway story and there 
is no good reason wliy lie should ex- 
press an opinion. His declaration that 
he nil] sujiport the budget docs not 
close tlie door to tlic possibility that 
lie will give all the details on USAF’s 
plight when questioned on Capitol I lili. 

Gen. Vandenherg told his version of 
the story .and did it with some vehe- 
mence. Certainly there arc senators 
and congressmen, ineludiii| a former 
USAF Secretary, Sen. Stuart Si-ming- 
ton, who will give Gen. Twining a full 
opportunit)' to do likcu’isc. 
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Twin But'chers 


llnuhin 26 (NATO code. Butchci) light boiiibiTS such as the t»n sho*n above oie being 
delivered to the Czech air force bv theit Riessioii niamilactiiicrs in incicasing nunibets. 
The Hnishin's peifoimance is coni[iarabIc to that of the Martin B-57, 

Defense Warns of Great Increase 
In Military, Civil Jet Fuel Needs 


\\'85hington-l^cftnsc Department 
has w.imccl the petroleum indvistrv' that 
meeting jet fuel rcxiuircments "proba- 
blv will Ik one of out greatest problems 
in the future." 

Even if nat docs not come, military 
jet fuel needs will increase from 231,- 
000 battels a day now to 3-10.000 bar- 
rels a dav bv Fik.il 1965. US-M' Brig. 
Gen. will W. Wliitc told a National 
Petroleum Coimci! mceling here last 
neck. 

Gen. White, retiring stall director of 
the dcptirtmcnf’s Petroleum Logistics 
Division, discussed all distillates (jet 
fuel grades JP-1 and JP-5, all grades of 
diesel fuels and grades 1 and 2 burner 
fuels, kerosene and solvents), but he 
gave most of his attention to jet aiteniff 
and missile nccds- 

In addition to increasing military de- 
mands. civilian jet fuel requirements 
will increase from about 12,000 baneb 
a dav now to about 70,000 a day by 
I'iscnl 1963, Gcti. \Vhitc said. 

.Mtliougli this «’il! put a total demand 
on indiistrv of about 410.000 barrels a 
das'. Gen. \\'hitc said he is certain that 
the military and the petroleum indiis- 
tr\'. "working together as we have in 
llie |)ast, will be able to surmount the 


problem-no matter how difficult or 
iiow fonnidablc it may seem at the 


Standardization Necessary 

Standardizing militari' and civilian jet 
fuel specifications, "at least to the ex- 
tent that commercial jet aircraft be 
designed to operate on military fncls if 
the need arises," would be a major step 
in the right direction, he said. 

"Jet engines eonsunre a tremendous 
amount of fuel," Gen. W'hitc said. 
■'Some of the larger U. S. nhlitars air- 
iraft. powered by jet engines consume 
more than 2,500 gallons in one htmt. 
'I Ills amount of fuel would take the 
average passenger cat around the world 
one and one half times. 

". . . In w.irtimc. the total free world 
jet fuel requirement could incieasc to 
between one and two million barrels [Kt 
dav. if there «crc a long-drawn-ont con- 
flict in wliich supersonic jet aircraft 
WCTC used extCTisi'ch. 'Iliis would be 
more than 15% of the total free n orld 
IKtrolemn retjuitements of all petro- 
leum products,” 

-Mlhough JP-4 is the predominant 
fuel being used b\ the niilit.irv now, 
supersonic aircraft and some supersonic 


missiles requite .i lieavicr fuel which 
Gen. White called a "|P-5 type fuel.” 
The Navy is planning to use a )P-5 
tyjK aboard carriers, hecansc its higli- 
flash point allows it to be stored in un- 
protected tanks, and it c-aii he mixed 
with aviation gas to |)todiitc a JP-3 or 
JP-4 type fuel, he .said. 

Another problem, putting an even 

f reater limitation on availability of 
P-5 type fuel, "is the need f<ir high 
temperature slability’'-miw the subject 
of “extensive research work" both in 
the militiirv and in industry. 

"Based on progress to date, there is 
considerable concern as to whether the 
refining indnstrv vvcmld have sufficient 
appropriate processing capacity to ptiv 
duce, under war emergency conditions, 
the required voUmies of this JP-5 type 
fuel which would meet the high tem- 
perature stabiJily s|Kcifieation limits 
needed,” Gen. \\1iite said. 

Refining Capabilities 
Civilian jet requirements pose an- 
other question, lie said. Available refin- 
ing facilities can produce considerably 
more JP-4 Ficl of the gisoline type tJnni 
of the heavier types siitli as Itcroscnc, 
JP-lorjr-5. 

Military specification limits arc a 
"compromise bcbvccii performance and 
the wartime availability,” while civilian 
spec limits "arc gcncnilly a compromise 
between price, performance an^ safety 
characteristics." Gem. Wliitc wid. 

Since an emergency would make 
standardization cssentiaf, .ind since com- 
mercial jet demands are just coming 
into being, "It would seem |irndcnt to 

E rovide for such staiid.irdization now." 
e said-at least to the point of design- 
ing commercial jets to operate on mili- 
tiirv fncls if iicecss.irv. 

The military is "aentelv aware of the 
potential shortages of distillates in an 
emergenev,” Gen. MHiitc .said. 

It is gearing ])erforniance demands in 
improved military engines to availability 
of fncls under emergency conditions, 
and considering competing demands for 
other military and civilian fncls now, 
"For tliis reason JP-4 fuel was sub- 
stituted for JP-1." Gen. White said. 
“The Navv tecognizes that IP-5 is tlic 
best fuel for its purposes. Imt is using it 
only aboard aircraft carriers where it is 
essential, 

"The Army realizes the iniiiiy ads-aii- 
tages of dicseiiziiig all its mobile equip- 
ment but. dne to the expected shortages 
of distillates, it has limited dicsclization 
to specific hlKS of combat equipment. 

"Furtlia. this Anny pnlicv directs 
that present use of diesel power ... be 
reviewed, and every effort made to con- 
vert to gasoline.” 


Pietmc Credits 
27-Widc World. 
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Soon to By on leading airlines throughout the world, 

Convair’s new metropolitan 440 ofTers you more luxury! 
More speed! And the quieicst passenger cabin of any airliner! 

In addition, the new metropolitan offers you all of the 

qualities of passenger comfort and safety that have 
made the Convair first choice all over the world! 


CONVAIR 


Soon to tl) on: S-A-S, SconOmavian • Sabena, Belgium • Swissair, Switrarland • Bramlf • Contmenlal • Delta • National ■ Real SA.Bianl • Aeio 


' 0/Y, Finland 
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Satellite Nears Final Design 
As Scientists Fight Deadline 


Wasliington— Scientists i>f Pioject 
Vanguard, working against a time dead- 
line lor establishing at least one arti- 
ficial satellite in an orbit around the 
earth during 1957-58, have determined 
"ball-park” numbers for the basic pa- 
rameters of the three-stage vehicle and 
its instrumented payload. 

Current design weight of the satellite 
itself is 21.5 Ib. It «’ill be of metallic 
construction and have a diameter of at 
least 20 in. But Project Vanguard is 
naming no other numbers at this time. 
Said one spokesman, “We want to be 
sure the figures are final before we re- 
lease anything.” 

Basic design of the three-stage 
launching vehicle will he the responsi- 
bility of the Glenn L. Martin Co. as 
prime contractor. Subcontracts have 
been let to General Electric for the 
first-stage propulsion unit and to Aero- 
jet-General for the second-stage power- 
plant, Tliird stage rocket engine, de- 
cided upon as a solid-propellant motor, 
has not yet been awarded. 

Martin’s Viking high-altitude re- 
search rocket will be the basis for the 
first-stage design. With fins removed, 
the improved A'iking will be controlled 
in flight bv vars'ing the thrust vector 
direction of the gimb.il-moiinted first- 
stage rocket motor. 

That motor svil! be rated at 27,000 
lb. thrust, and wiT burn for 140 sec- 


onds, using liquid oxygen as the oxi- 
dizer, and a combination of ethyl 
iilcohol, gasoline and silicone oil as the 
fuel. Turbine-driven pumps will trans- 
fer fuel from the tanks to the motor. 

Second-stage powerplant will use 
fuming nitric acid as an oxidizer and 
unsymmetrical dimethyl-hydrazine as 
fuel. Propellants will be driven from 
tanks to motor by a pressurized fuel 
system, rather tliaii by a tutbopump 
system hire that of the first stage, as a 
weight-saving measure. 

TTiird-stage solid-propellant rocket 
motor contract has not yet been let, 
but expected bidders for "the job would 
include Aeroiet-General, All^beny Bal- 
listic Laboratory, Grand Central Rocket 
Division. Phillips Petroleum’s Rocket 
Fuels Division and the Thiokol Corp. 

■A disposable nose cone will protect 
the satellite payload of the third stage 
rocket from the heat of skin friction 
generated during the passage through 
the atmosphere- Expected skin tem- 
peratures are approximately 1,000 F. 

Flight path will be nearlv vertical 
for about one mile after launching, fol- 
lowed by a gradual turn toward the 
horizontal- First-stage cutoff will occur 
at about 50 to 40 miles altitude at a 
speed of 3,000 to 4,000 moh. The 
second stage will cut off at about 1 30 
miles altitude at a speed near 11.000 
mph. It will then coast under its own 


guidance into the satellite trajectory. 

At 300 miles altitude, the tnird stage 
will fire and accelerate the vehicle to 
the orbital velocity of 18,000 mpli. 

The start of the International 
Geophysical Year program in 1957 will 
be the beginning of the end for Van- 

By that date, there must be at least 
one launching veliiclc and instrumented 
satellite ready to go. 

For this reason. Vanguard is choos- 
ing oiilv highly developed components 
and off-the-shelf items wherever it is 
possible. "We can’t afford the time to 
underwrite research." said one scientist. 

Conscquenflv. cver\' component 
chosen must be capable of snowing 
optimum performance. 

The vehicle svIH be launched at the 
Air Force Missile Test Center, Patrick 
AFB, Fla. llie launching itself will 
have been preceded by “as many test 
rounds as we call get off.” according to 

Six New Navy Planes Get 
Carrier Suitability Tests 

Six of the Navy’s newest fighters and 
.ittack planes have been given carrier 
suitability tests aboard the USS In- 
trepid by the Naval Air Test Center, 
Patuxent River, Md. 

They arc the latest model of the Mc- 
Donnell F3H Demon, the Douglas 
F4D Skyray , the Grumman F9F-8 
Cougar and FIIF Tiger, the Chance 
Vnught F7U-3M Cutlass and the North 
American FJ-4 Furv 
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BELL X-2 


To explore the Heat Problem 
at supersonic speeds 

This rockel-])ii«err‘d resuardi plain;, llie Air Force’s 
Boll \-2. is huill Ui II) at high Muc h speeds. 

As she tries h)r necr speed records, trememlous 
heat caused li) air [rielimi aill lest her materials at 
temperatures higher than comeiiliotial materials can 
withstand. So her fiiaeiage skin is made of "K” .Mccnel 
age-hardenalile nickel-copper allcry — wings of chro- 
mium-nickel stainless steel — to slay strong at high 
temperatures. 

The Bell X-2, like most high speed aircraft, relies 
on Inco Nickel and Inco Nickel Alloys for the unusual 
combinations of heal resistance, corrosion resistance, 
strength and ductility so iieeessary to safe and satis- 
factory perforniaiiee. The Curliss-Wrighl throttle- 
controlled rockel engine wliieli powers the Bell X-2 
depends tipcm Nickel, too, as an allaying element in 
many of its critical parts. 

Perhaps one of the Inco Nickel Alloys can solve a 
metal problem for you. tocc. Inco's Teelmieal Service 
Section is ready to help )c,n investigate. Why not 
outline your iirolilem for their .study ’! 

THE INTERNATIONAL NICKEL COMPANT, INC. 

67 Wall Sirast New York S, N. Y. 




Inconel “X" 
Nlmonic alloys 

Turbins bCaUss 


Monel 

Incoloy T lueUine lubeng 


,iNcp^ Nickel Alloys 

are ninrbelednruUr the lolloii'n^lradf marks: 


Universily-Induslry 
Plan for Engineers 

The Ihiivcisih of Arizona is devel- 
oping a Luupciativc plan witli private 
and public employers in the central 
Arizona area in an effort to case the 
shortage of engineers. The jrlan hopes 
to provide more engineers and help stu- 
dents with limited financial resources 
get engineering degrees. 

Students enrolled in the university- 
iiidustrv program will split their years 
after tfic freshman year. Six months 
will be spent in industry, six months in 
school. It will take five years, instead 
of four, to graduate. 

John C. Park, engineering dean at 
the uiiivcisity, says the program was 
brought to a head by the urgent need 
of Fort HuaehuCii, Army electronics 
proving ground, where dozens of open- 
ings for cnginccis and scientific per- 
sonnel arc going unfilled. Companies 
which have indicated support of the 
|)roject include Goodyear Aircraft 
Corp., Hughes Aircraft Corp., Ai- 
Rcscarch Division of the Garrett Cor|i. 
and Motorola Co. 

Certificates of 
Necessity 

Scintilla Division of Bendix Aviation 
Corp., Sidney, N. Y., has been granted 
a certificate of necessity for an aircraft 
parts facilit), with 40% allowed for 
rapid amortization, by the Office of De- 
fense Nfobilization. 

Other recent certificates include: 

ISelt Aircraft Con,., WhcataclU. N. T., r«- 
wlth 60% allowed. 

KenrfoU Co., Inr., Little J'altn, N. J-, nitli- 
uu*x aircraft inatruments. SSt.TSS ccrilOed 
with 6S% allotvcd: Black Meuntain, X. C., 
military aircraft InatrumenU, $119,113 certl- 
ned with $S% allowod; Van .Nus-a.^Calll., 

BuAer Compile? New 
.Airborne lustniiiient? List 

Navy's Bureau ot z\cronautics has 
compiled a new list of airborne instru- 
ments, procniement of which will be 
made from Qualified Products I.ists un- 
der the Armed Services Prncuraiiciit 
Regulations. 

Manufaclurcrs who are interested in 
getting their product on the qualified 
products list for this tvpc of equipment 
can SCO the specifications at the office 
of any Inspector of Naval Material or 
Bureau of Aeronautics rcprcscntatis'c. 

Copies of the specifications can be 
obtained from the Technical Records 
Division, Naval Air Station, Johns- 
villc, Pa. 



Army Field Tests New H-34 

New Sikorsky H-34 helicopter received au 
lii.thc.field workout at Ft. Sill. Okla., to 
check its coniliat c-a|kihilitics. 

Top photo shows the 11-34 currying a 
105-iiim- howitzer, tlic first time this size 
urtQlerv, w'cighiiig about 2.S truss, has been 
delivered with tuire in pbcc, tc^y to fire. 

,-\t light, tlic 11-34 lifts a Jeep during the 
trauspurtabilitv trials. Bottom view* shows 
comlbit-equjpped men of an infantry b-jt- 
taliun boarding the helicopter, which can 
carry 17 troops. 

The H-34, which replaces the earlier, 
smaller Sikorsky H-19 is also built for the 
U, S. Navy as an anti.subniarinc aiicraft, 

,\iilinc versions Itave been ordered by New 
York Airways and Sabena Belgian Airlines, 
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The development of guided missiles of every type is 
becoming one of the most competitive areas in our 
world today ... for supremacy in this field can well 
determine peace for many years. The race is now for 
greater speed, higher altitude, longer range, 
mure sensitive control. 

The strength of Western defense lies to a great extent 
in tlie development for the Armed Forces of these iici> 
weapons systems suited to the supersonic age. The 
once deadly cannon, machine gun and rocket are being 
superseded by complex weapons of great ingenuity, 
(lanadair has long had a prominent role in Canada's 
guided missile prt>gram, apjdyiiig the knowledge 
actpiired in years of experience in advanced aircraft 
.systems engineering . . . and Canadair's re.scarch, 
engineering and manufacturing resources are constantly 
making further important contributions to 
projects ill this Reid. 
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‘Honest John’ Replacing Medium Artillery 


"llic Honest John frec-flight rocket 
built by Ooiiglas .Aircraft Co. is hcgiii- 
iiiiig to replace comciitioiial artillery in 
the Army’s arsenal. 

flatteries armed n ith the new >vea|)oii 
have been deployed in lilnropc after au 
intensive training progr.ini that iiieludes 
test firings of live rinimls under field 
conditions at sites north of the White 
Sands Proving Ground. 

Transition from comcntioiial artillery 
practice to the newer teehnirjnes of 


rocket artilleiy has been simplified be- 
cause of t« o major factors; sim|>lieity of 
the Honest John wc.rpun .system, and 
tile similarity of its (itc control system 
to that of ariilleiy. 

Unguided Missile 
Chief eliaracteristic of Honest John 
is that it has no |iikhmec or control 
after i! has left the luineher. All the 
aiming is done by the elcMition and 
azimuth positions of [he laiinehcr iNelf. 


To impm\c the acciinicy. Honest 
John is spin-stabilized in Right by siiiall 
rockets mounted in blisters just aft of 
the warhead- .Action of these rockets 
prrxiuees the shroud of white smoke sur- 
rounding the noses of the Honest Johivs 
shown in these pictures. 

The rocket weighs alxmt three tons, 
is 2! ft. long and has a 30-in. body 
diameter. 

Posver|)laiit for the Honest Jolni is a 
solid-|>ropcllimt nieket tlurge made bv 
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JET TRANSPORT PILOTS 

like those who now fly military jets 
will prefer to he 


LINK TRAINED 


Today over 800 Link jet flight simulators are in active 
service— evidence of Link leadership in the jet training 
Reid. This record is unmatched by anyathermanufactucer. 

Jet Sight poses the most complex problems in crew 
training ever encountered. The new 8peeds,the new flight 
characteristics of jet and turboprop transports demand 
instantaneous, instinctive reactions to normal and 
emergency aircraft handling. 

The safety of the crews and passengers, particularly 
in commercial operations, depends on the absolute 
mastery of these factors— yet the jet transports them* 
selves are too valuable, too costly to operate for the 
extensive training required. 

Millions of dollars and perhaps many lives would be 
the cost of crew training— if attempted in jet transports 
themselves. But actual flight— which makea little 
allowance for error— is not the only school for our airmen. 
Thanka to Link’s steady technical advances— over more 
than a quarter century — every problem of jet flight, 
every maneuver, every emergency can be duplicated 
economically, safely — on the ground. 

Link has perfected the flight trainer concept to the 
current, highly refined models through a combination 
of creative engineering and unmatched experience. Every 
simulator built by Link has fully met the exacting speci- 
fications of the U- S- Air Force and the U. S. Navy. 

Link alone has delivered flight simulstors incorporating 
DC computer syatems: their introduction has meant 
improved dynamic performance, better built-in checking 


devices, fewer maintenance problems, and simpler, leas 
costly circuitry. A unique feature of the DC computer 
system — exclusive to Link — is the linear interpolator, 
which adapts the simulator to new engines via simple 
manual adjustments. 

Among Link's newer flight aimulaCors, which have 
already saved millions of dollsrs and thousanda of man- 
hours during their operational history, are those units, 
for current Air Force and Navy aircraft: 

• Douglas F3D all weather jet fighter 

• Boeing B-17 six Jet bomber 

• Lockheed F-80 jet fighter 

• Conuair F-102 supersonic all-weather fighter 

• Northrop F-80D twin jet all-weather interceptor 

• McDonnell F2H-3 twin jet fighter 

• Cessna T-37A jet trainer 

Now approaching the delivery stage are these 
simulators — the newest additions to our nation’s air 
defenses: 

• Dotiglos FSD supersonic shipboard interceptor 

■ Grumman FllF-1 supersonic jet fighter 

• Chance Voughl F8U sKpcrsoni'e jet fighter 

With new turboprop and jet simulators on the way. 
Link leads the world in flight training equipment for 
the jet age. 

The pilots who command the new jet and turboprop 
transports will, as in the past, be Link trained. 


IllMKi 

! AVIATION, INC- ! 


LINK AVIATION, INC., BINGHAMTON, N. Y. 

PIONEER AND WORLD'S LARGEST PRODUCER OF JET FLIGHT SIMULATORS 


A subsidiary of General Precision Equipment Corp 



MISSILE Famn, of the U. 5. .Limv include llnncft Jiilm. Nike and Corporal, 
sJuiwn from left to right. .Nike is an ait defenw niisxilc and Cnr|Miral ts anotlicr 
ground to ground wcajHin. hut with a greater tniigc than Honest John. 


Ilttailts TiiwcIlt Co. Casing for llic 
charge is iiianiifachircil by Alco Prod- 

Launcher Details 

Jloiit.tl folin’s liUinthcr is a self-pro- 
pcilcel iiiiit nliidi traii.^|xirts. erects :iiiil 
fires tlic rocket. .\rnn says flic mobility 
of the ivciipuii Is grcutei tliaii tlint ii’f 
comciitioii.ii iirh'lkry. 

’I'lic rocket is Iniiispiirtctl u'itli Hie 
Bn.s reinovccl and final assenihls of the 
weaptm is made in the field at the firing 

Iliiriiig transport and the time before 
the batter)' goes iiitci iietioii. flic charge' 
and w.irhead of the Honest johii is kept 
uarni b\ ,in eleefrie blanket whieli 
slironds file entire roekel from mizzle 
to fuse. 'ITiis heater is built In C.enecal 
Electric. 

Ilic launcher is mamif.iehirctl at the 
Army’s Rock Ishnitl ,\rsciui] in Illinois. 

Project History 

Honest John had one of tlie .shortest 
development etek times of am of tlie 
current crop of iveaixins. hirst studies 
Ilf iiiigc-Ciiliber artillen rockets were 
made b)' the .\riiiv Ordnanee Corps in 


Mas- 19s0. lloiiglas snlmiittcd proposals 
bused on Ordnanee studies and speeifi- 
eatioiis. and was asked to go ahead with 
produetion of a iiumher of test and de- 
velopment rounds. 

I''irst firings were made at W’liite 
Sands during .\ugiist 1951, imiy a little 
more than one scar after paper studies 
of the sseapoii began. lairge-scak pro- 
diielioii of the I hincst fohii began in 
Jamiiiry 1955 at Ooiiglas. and since 
tlicii, an esteiisise effort b) tliat com- 
jxiiiv and associated sulKoiitraetors on 
the progriiiii has kept the Honest juhn 
pipeline full. 

TesI firings under field eimditiuns 
base lieeii made h\ the 7tli I'ield .\itil- 
lery (Roekctl Battalion at the Crafen- 
wiK'hr training arcai in Cerm.iin. Other 
test rounds liase been fired in |ii[)an on 
file lower slopes of \lt. h'liji. using eon- 
Crete warheads in plate of csplosives. 
Riiiigc of the rocket ihiring the latter 
tests was about six miles. 

Next step in tlie .\nin program will 
be the Sergeant, a larger siilid-propellaiit 
rocket w ith perfonn.iiice better Hum tlie 
Honest John and comparable to that of 
the guidtxl Coqmr.ii lit|uid-propellaiit 


Commerce Expanding 
Wealher Broadcasts 

^^'.^sllinftOll— .\n expansion of Tlyin" 
\\'cathcr Broadcast Sersiccs wliicli 
]}roinisc5 to be a significant deveiop- 
ineiit in :iir navigation sufeti* services is 
to be uiidcrtakai bv the nepartinent of 
Commerce. 

The service will provide a emitimious 
broade.isl of aviation weather and no- 
tices to ainiicii. It will he pittcriicd 
after tile experimental broade-ast origi- 
nated mote than u year ago b) the 
Weather Bureau and tlie Civil .Acroniiu- 
tics .Administration on the low fro- 
queiicv air navigational radio range at 
Areoia, Va„ near Washington. 

Kxpinsion will add 21 continuous 
broadeiists at must of tlie prinei|xil cities 
of the couiitrv. The ultimate plan in- 
siiive-s a network of Sft stations using 
low and nie-diuiii frequency ranges. 

I'h'iiil weather brixideasts arc made 
from c.spcciail)' designed tape reairders 
iind repe.iter eqiiipnicnt. New wcatlicr 
report.s are adiied to tlie liraidcast at 
least once an hour. Iiiforniatiiin coscr.s 
an area of appro.ximately 250 miles 
from the station. 

A.MC Changes .Assignments 
In Three Key Posts 

ITjyton, Ohio— ,\ir Materiel Criin- 
maiid has made the following pcrsomiel 

• Cof. John M. BartcUa. former chief 
of staff of Southern .-Air Materiel .Area 
(Europel. h,is become Oepiit) lOiiector 
of Transportation and Services and 
chief of the Tnmspirt.itioii Division. 
■| his directonite haiidle.s a billion-dollar- 
a-ye-.ir hnsiiiess in tiaii.sportation and 
packaging. 

• Col. Marion G. l''ergiisnn Jr., who 
held the joh Col. Bartella is filling, has 
lieen re.issigiied as chief of the Ciifn- 
Ingiiig and St.indardizatlon Division, 
which cat.ilogs and sr.iiid.irdizes pro- 
gram iiiviilviiiE 1,200.000 items, and 
distributes tceriiiiciil and pnieurement 
data. 

• Col. .A.slicr 15. Robbins Jr., fcimicr 
chief of the Cataloging and Standardi- 
zation Division, lias been re-assigned as 
thief of the Plans and Operations Office 
ill the l9irectoratc of Sup]iK . 

CE Jamming E(]iii[mi*‘iit 
In Qiiantitv Proihiction 

Airborne coimtenneasurcs equipment, 
designed to jam eneim |roimd radars, is 
in quantity production (in the .Air l''iirec 
at General Kleetric's Light Military 
Electron ie l''.t|uipment Dc'ixirtment, 
'1 lie new KCM equipment lias, accord- 
ing to General Eleetrie. "esmsiderahiv 
increased reliabiliti' and flexibilily over 
earlier couuternieasures units." 
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TO THE AIRCRAFT AND 


Initiating production at the dawn of a new era of high 
speed, high altitude flight, G. M. Giannjnl & Co., liic. 
has steadily progressed to become the largest manu- 
facturer of telemetering and control instruments in 
the country. 

Today, virtually all operational military aircraft use 
one or more of the 30,000 instruments produced an- 

rmallv tiv ftiariTiini— fn^iniments which have earned 
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SAGE Provides New Defense Coneept 


l)y l'hili|> J. Klass 

Lcxiii|ton. Mass.— Tlic ait ctcfi'nse 
S.AGl'i (Scini-.\utoiiidtic Crtmnd I'.n- 
vironniciitl sssteiii. one of the boldest 
militiiis projects eser to be imelertaken 
ill peacetime, is beginning to mme 
from esinetpt into o|>erating liardn'.ire. 
Ill terms of scope and cmiiplesity. the 
inultibillion-dollar S.\Ci'’. ranks witli 
tile World War 11 Maiiliattan Project 
and the preseait iiitereoiitiiieiita! ballis- 
tic missile program. 

Intended to at least partially cotniter 
the siistly increased offensive power of 
airborne luielcar weapons, S.\CE basi- 
cally is a complex electronic data proc- 
essing S'stein— the most eom|jle\. in 
fact, ci'cr attempted. 

It consists of" an interconnected net- 


w'ork of huge digital computers, each 
led by a group of air defense radars 
and from other sources. The eoiii- 
piiters aiitoinatie.illy process this data, 
calculate battle iiistniclions and display 
the air liattk situation pictorialh for 
Inmian controllers. Eseiitiialk, the sys- 
tem will liaie the eapabilitv nf auto- 
matically guiding interceptors and 
missiles, .siicii as the Bomarc. to inter- 
cept hostile aircraft. 

Prototype Under Test 

production prototype kmmn as 
the "little SACK ssstem” is l>eing 
readied for final evaluation tests at the 
Massacliusctts Institute of I'e-clmoloiy's 
l.incohi laihoratory. I’lie labonitors' is 
located at Ihiiiseoni .\k'B a feiv miles 
northeast of Boston and uiil; a stone's 


throw from historic spots where .\nicri- 
ean iiide])cndcncc was first defended. 
Many Firms Portieipating 

When the system is hilly iinple- 
nieiitcd. there reportedly will be s2 
siib-scclot "Direction CeiitcTs." each 
housing a dual computer installation, 
'ilie second computer, scrsiiig as a 
.standbi'. will 1« in continuous opera- 
tion. re-ads to take over on a moment's 

Sonic idea of tlie scope of the SAGE 
jsrogram can be gained from the nninbcr 
of major companies and organizations 
participating in the project. Major 
contractors inclnde; 

• International Bii.sincss Machines Corp. 
designed and is miimifactviring the 
\N/l'SQ-7 digital computers which 
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form the heart of the S.kGE system. 

• Burroughs Cor]>. is making similar, 
but smaller, computers "for ontlsing 
stations." 

• Western Electric is responsible for in- 
stalling and scivicing the SACiE system. 

• American Telephone &• relegia)>h Co. 
is providing the interconnecting kind 
lines and radio comimmications ciraiits. 

• Beiidix Radio and Ma/eltine arc major 
snb-coiitractors to IBM on the radar 
scope displai consoles .ind controls. 

• Mr Force Cambridge Research Center 
mid the R.md Corp. provide technical 
support for the program. 
Man-Machine Portnership 

The S.\GK ssslcni is designed to 
make use of the best a|)titndcs of hath 
man and machine. I'or exanipk, a 
machine is e.xtrcmch fast on repetitive 
and routine operations and maintains 
a constant level of alertness without 
fatigue. Eseii the "brightest" digital 
computer, however, cannot improvise or 
imeiit a solution to a new problem 
which its designers neset emisioned. 

This, Lincoln laboratory's Robert 
WiesCT pointed out. is where the huinan 
brain cxcells. 

The nhsioiis sohitioii is to eombine 
man and machine, but this is not with- 
out certain problems. W'icser admitted. 
F'or example, conimunication bchscen 
a human operator and a digital enm- 
|)uter is one such problem. 

Before and after SAGE 

'I'o fully appreciate the significance of 
S.\GE, it is ncccssan to examine the 
techniques which it replaces. In the 
past, fur instance, the Ixisie Iniildiiig 
block of air defense was a single radar 
rather than an interconnected network 
of radars. 

Information on the position of 
liirgcts appearing on the radar scope 
had to be fran.smittcd orallv hi- intei- 
|)lione to operators who plotted the 
track of aircraft, while other operators 
compared these tracks against flight 
plans of friendly aircraft. 

If the aircraft were ho.stik. Inini.iii 
operators had to qiiiekh estimate their 
Sliced and then calculate what course 
our tmn interceptors should fli to 
bring tliciii within range of wbetc the 
liostiles would be when the iiitcrccptois 
got tlierc. Snell instructions had to be 
transmitted b\ iciicv radio to infer- 
cc)itor pilots. 

If the battle action miwcd into the 
range of another radar, information on 
the battle situation bad to be qiiicklv 
transferred verhallv to an adjacent con- 
trol center. With the prospect th.it air 
battles of .my future war will be waged 
at supersonic speeds, such "pom ex- 
press” techniques clearly arc mil 
adequate. 

When the S.-\GE svstem is fully im- 
pknieiifcd at sunic midischiscd future 



INSTANTANEOUS OISPLAY of SAGE labovc] contrasts sliarply with the present plotting- 
board (below), which involves verbal trairsiirissiim of data bclwccii hrniian O|)c;utors- 
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research 


offers rewarding careers to 


engineers 


Optnlngs at many 
levels for - 

AERONAUnCAl EKCINEHS 
MECHANICAL EN6INEERS 
WIND TUNNEL ENGINEERS 
CHEMICAL ENGINEERS 
DESIGNERS 
RHYSieiSTS 

MACHINE COMRUriNG 
ANALYSTS 
INSTRUMENTATION 
ENGINEERS 


Consider these aspects: 
the finest research facilities 
to spur creative thinking - 
assignments that are 
at once varied and fascinating - 
an unusual opportunity 
to obtain an advanced degree 
at the new graduate center of 
Rensseiaer Poiytechnic Institute - 
work with congenial associates - 
life in pleasant New England, 


Write Mr. H. W. Miller, Administralive Engineer, 
for Technical Application Form. 





date (perhaps Ihrcc to five vcais). it 
will operate, according to information 
rclcasoj by the Air I'orcc, as follows: 
When an aircraft enters a radar cover- 
age area, data On target position will 
be automatically transmitted to the 
nearest sub-sector ''direction center," 
The data mav come from a large 
ground-based radar, a small "gap filler", 
radar, an olf-shorc Texas Toner, picket 
ship, early naming aircraft or ground 
observers. 

ITic direction center’s computer will 
instantlv search through its magnetic 
niemors- for previously filed flight plan.? 
of frieiidlv aircraft, ,sccking one which 
corresponds to that of the unknown. 
It then displav's the probable position 
and altitude of such aircr.ift on the 
stupe of the identification officer- 

I'rom this, and the use of radar 
identification (IFF) beacons similar to 
those used in World W'ar H, the 
identification officer declares the un- 
known to be friendly or hostile. By 
actuating a button on his console, the 
scopc.s throughout the direction center 
will be caused to so identify the aircraft. 
If Hostile 

Meanwhile, the computer has as- 
signed an identihing track number to 
tlic unknosvn, computed its speed and 
heading. This information is displayed 
pictorially on direction center scopes 
b\ means of a vector line extending 
from the target blip. Direction of the 
line shows target heading, while its 
length indicates target speed. 

Tliis same infonnation, pins the 
hostile’s alfihidc (obtained from a 
height finder radar) is also displayed 
svmbolicalK h\ means of a Crmvair 
Charactron cathode tav tube (,^W— 
Nov. H. 1154. p- 77) which functions 
PS the console scope. 

Battle Situation Shown 

In addition to sliowing target in- 
fonnation, the computer electronically 
“paints" a map of the surrounding area 
on the scope, snowing snb-scctor boimd- 
arics, loc.ition of interceptor bases, 
anti-aircraft installations and missile 
sites, .Mso .shnmi is the effective range 
of the anti-aircraft and inis-silc bittcrics. 

B\ the time the identification officer 
has established that the aircraft is 
liostilc, the S.\GF. computer will have 


Russian S.4GE? 

,\skcd wlicther the Russians have dc- 
s'c1o|ied an air defense sssteni similar to 
SAGE, Lineoln Laboiatnrs’s Dr. George 
Valley Siiid tliat "if the Reds ehoosc to 
build a S.\Gli srstcni. they probably can 
mateli it as closely as tlicv approach us in 
<ithci foniis of tcehnologv." 
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Conception Of SAGE 

'lire present S.VCK srstem is a direct cnitgrrmHi of an iinaginatire cimcept for 
m.iking a mainr ads.incc in tire air di-tensr ait that »as conceived before the first 
Russian atomic espUision. Credit fnr the concept gcncrallv is given to norv tetired 
US.VF Maj. Gen- Giridon I’. Savillc. 

In the syrring of 1049. lire HS.U' ealled l<i|etlicr lop officials of some sll major 
aircraft, engine and asionic firms to consider the pressing problem of cuntincnhil air 
defense, 'lire present S.\CF system, as well as cnmpictely aiitnmolie tadur dirccted 
fire eimtrrd ssstcins for interceptors, were part of tile I'SVI' euuecpt. 

\ fess months later, the Soviet I'liitm csploded its first atomic Iromb. at least 
several sears in advance of tlicu-eurrenf predictions. Sliortiv aftcru-ards, a group 
known as lire .Vir Defense Ssslems Kiigincering Committee i.VDSIsC) uiis formed to 
study the cffectiscncM nt tile U. S. defense against air attack. 'Ilie .kDSIsC: recoin- 
meiidafiniis acre in turn scrutini/cd liy ;mnlliet gioii|i. ealletl "I’mjeet Cimrlcs." 
Iieaded by Di. F. l.nomis. 

IliLs. in turn, led the three mililats services, in 19sl. to jniutls request MIT t" 
cirgani/e l.iiicnln laihnratorv, drawing on Ml'1'’s own scientists to form tire nucleus 
of the new facility. ITcmi this small hegiiming. Miicolii has grown to the ]mint where 
it now emplovs 2,000 persons, of which I'OO arc engineers and scientists. Dr. Marsliall 
G. Hollnway is director ot the labrmiloty: Dr. George Is. N’allcs. Ji.. is associate 

In addition to S.\GIC, i.incoln Lalxirators has iitlier ait defense |nojects. including 
the des-elojiment of haiospheric and lio|His])linic scatter syvlcms for hcyniid-lhc- 
Iiori/on transmission nf I’llF' radio signals. This technique is used to link air defense 
radars in the fat north witli the contiiienhil air defenses. 


faleuljttxl how long it will take for 
figliter.s scrambled from entli of several 
difFcrent bases within the sub-scctor to 
intercept the iiostilcs, as noil as the 
estimated gcogt.iphic points where in- 
terception could lake place, 'lliis iii- 
fiimiation is displayed on the scsqsc of 
the \\ cu|j(>ns .\ssigncr. 

k’ot cvamplc. the point where in- 
tefccjstors from air Ixisc ".k" can he 
expected to iiitcree|St the hostiles is 
shown on the scojx: by a letter 
cnchiscd in a small sL|iiare. lliiderneath 
the .square will he figures which show 
the estimated time to interception in 
iniimtcs. k’cetor lines ridiating from 
each interceptor base indicate the 
initial heading whicli its fighters must 
fls to rc-acli the target. 

I.incoln luhnratnn- officials xav that 
all this infonnation will normalh be 
picsenteel in less than a minute after 
the ciieinv .iirCT;ift is first detected. 


.idditional Intercept Directors would 
be broiighr into the operation. In this 
way. .1 mass raid can be broken dosui 
Into manageable missions. 

Automatic Guidance 

'I'he scopes in the consoles of tlie 
Intercept bireetors display a picture 
•similar to that of the Weapons Assigiicr. 
If desired, portions of the displ.iv can 
he expanded ot off-set on the scope to 
concentrate on a particular .scgiiiciit of 
(he bittle arc;i. 

Ill the initial pliasc of S.kCK ini- 
jilementatioii. guidance instmetions to 
tlie interceptor pilots wilt he rc-l.istd 
by the Intercept Director via voice- 
radio. .\t a fiitine date, however, it 
is pl.iinied to add :in .mtoiiiatic "data 
hnk." 'lliis- will make it possible for 


Human Judgment Needed 

•\t this point. Iinin.iii jiidginciit enters 
the picture, For cx.imple, if the in- 
terception c-annot take pl.ice until the 
cnemv is within range of anti-aircraft 
or the missile site, then the \\’ca|)Oiis 
kxsigner may decide not to launch any 
interceptors. Or. if there arc several 
hostile aircraft corning in from differ- 
ent dircefioiis. he must si/c np tire 
situation and daidc what foni|ionents 
of his defense arsenal to tlirnw- ;it each. 

If the kk’eapons .kssigner decides to 
scramble interceptors from b;isc 
he delegates this target and inission to 
the Intercept Director for base 
who sits :it ilis side. If there are sevcr.il 
Migets and the Weapons .\ssigner 
decides to scramble from several bases. 



General Electric 
Offers a Complete Line 
of fnstruments 
for Botfi Commercial 
and Military Aviatinn 


aECTRICAL QUANTITIES 

Vollmerars and Ammeters 




TEMPERATURE 


Serto.ledlsallsn Ssstemi 
Thermocoitple Assemblies 
Thermecouple Hotnesses 

COMPONENTS 


I AIRCRAFT 


G,to 


TRANSFORMERS Ft 

For fvrIXer lnfemoHon on ony of the 
eomplein line of Conetol EleOtie 

neoreil G-E Apporotas Solos OfOce 
Of wtilo Setiion J84-9, Gonetol Elec. 
Itle Compony. Sehenectody 5, N. Y. 


GENERAL'^ ELECTRIC 
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T^vgre&s Is Our Most important T^e/uct 


GENERALB ELECTRIC 


Experience on J47/ J73 engines enables G-E training school to 
ready technicians for advanced, high-performance powerplant 


will be conducted, in addition to those on the J47 
and J73. Besides 250 G-E field service engineers, 
many other personnel will attend from the Armed 
Services, airframe companies, and the NACA. 

The Evendale factory engine school is an excellent 
example of how O.E. backs up its turbojets. For 
General Electric, while continuing to provide trained 
specialists for 35,000 engines now in the field, at the 
same time prepares for future service needs of newer 
engines. General Electric Company, Cincinnati IS, 
Ohio. a35-i 


Af Evendale plant, specialists learn . » « 

HOW TO SERVICE 
G.E.’s NEWEST ENGINE 
-THE J79 TURBOJET 



Ilic SAGE uimputcT til autoin;itic;iIly 
guide tlic interceptor tu within r.iiigc 
ul its own iiirborne nidar. I-'rom tliis 
point, the iiiteiccptor's iintoniiitic fire 
control sutein takes mcr iind niaiieincr.s 
it into ntfack position, iiutoniiiticallv 
firing its acriiil rockets or guided missiles 
lit the proper iiisinnt. (AW (Jet. si, 
p. s6.) 

When diit.i link beenmes ujjenitioniil. 
the role of the Intercept Director will 
be largely one of monitoring the situa- 
tion, Lincoln Isibor.itnrs' s|xikesmeni say. 
Answer To Saturation Roids 

The- real |)ay-off from the S\GE sys- 
tem conies during a imilti-pronged at- 
tack vehieli is intended to siitnnitc the 


air defense, according to Dr. George 
\’allcv. Jr., associate director of tire 
l.incolii I.aboraton’. Sneli a multi- 
pronged raid ciui easib confuse and 
rattle linmaii opcnitors in tlie old stsic 
air defense set-np, nherciis S.\GE com- 
puters should be able to remain calm 
,md eollceted- 

If tlic hosfilcs should lake evasive 
action, the S.\GK eompiiter antomali- 
ealls' eompiites a new intercept path 
and inodilics its command guidance 
to the interceptor. If a hostile Sight 
splits lip into individual aircraft, then 
the luniian judgment of the Intercept 
Director must come into play in the ic- 
I'ssignnient of the intercept missions. 

Tor obsinus ri-asniis. I.ineoln Uibor.i- 


loty officials gi\c no figure on the num- 
ber of friendly and hostile aircraft wliieli 
a S.\GE computer can handle before it 
readies the limit of its capacity. It 
is eoneeisabit, bow ever, that if one 
sub-sector computer became .saturaterl, 
it could call upon the adjoining sniv 
sector computer for assistance or else 
make use of its standby. 

If one direction ccntCT is knocked 
out of iietioii. the svstem is designed to 
permit .idjannt centers to take over its 
sub-sector operations. 

Computer Details 

information released on the S.\GE 
eonipiiters show that they are par.illel, 
biniiry-eoded maeliiiies designed to op- 


New American UNi 

MUITIOIRECTIONAL SHOULDER HARNESS TAKE-UP 



1. t((l— ihoiii I.S I 

2, rnlimn— I' ,- over-all. 
I, Conpliis with Speciflcatian 


S. Fill It" hiness cihli trarel, s 

7. Idpal lir tjicliog sells. Locks ii 
Dutomaiically uheo electrical 

I, Mineal caotrol is (HaHst erar maile, only 
V thick over-all. 

1. Retl cannot t> cnlicked b) quiet lelractini 


11. Riel can to disassooilllot and overhauled 
recalihraiion. Only the irouble-Free iner- 

12. Dtslte iiuiperattl SUUtsUou otaircrah 
manufacturers. Aircraft engineers avail* 

forming to .Specifications MlL-K-8236 
Type MA-1 and AN-R-29 amend 2. 


IS. Can ha ihiunlad In almost an> position, 

0rW'^J^pr9daart|lt^llunia Lories SOwfOrr HarmaSaftiy IM. Supptiinartt ArmJ Ptmjsi, 
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Edison continuous cable lire 
defection systems keep sure, constant 
vigil in new P9P-8 Cougars 

There'll be fool-proof fire proieciion for many of ihe.U. S. Navy’s new, im- 
proved F9F-8 Cougars wilh Eoison Continuous Cable Fire Deiection Syslems 

Years of CHpericnce and conslani research a( the world-famous Edison Labora- 
tory were behind ihe development of this new coasial cable system that offers 
Ihe best — Ihe surest proieciion for today's high-speed aircraft. 






crate in "real time.” That is, the 
iniicbinc computes instaiitimcously and 
eoirtimioiisK from variable input diifa 
as it is received. The computer is pni- 
gtiunmed from pimehed cards, but 
routines can be modified during opera- 
tion by means of controU on fiie con- 
soles of the ^\'eapons ,\ssigiier. Inter- 
cept Director and others. Ilie program 
is stored in magnetic memory drums. 

h'or inteTincrliate rapid-access (linfFer) 
sfotiigc. the computet enn|jloys two 
large banks of magnetic tore miitricci. 
each Ixmk capable of storing -4.096 
vvord-v, cash vs bits long. Aceew time 
to this biilfer storage reportctlly is sic 
microseconds. 

The presemt S.\GK computet design 
was developed following tests at .\lass- 
.uluisctts Institute of Technology on 
the Whirlwind I computer. To prove- 
oiit S.\GE fundamentals. MIT set up 
the Whirlwind com|)uter to be fcrl by 
data from several radars in the Boston 
area in wliat was called the "Cape Cod 

Some observers speculate tliat it will 


Lightweight Converter 


SAGE for Traffic Control ? 

Dr. Gvurge \'allcy'. of E.iiicolii luiboru- 
tors, said the S.AGIv system has the capa- 
liilitv of handling civil ait traffic cnntiol in 
oclditiou to its air defense duties. In rc- 
ph to a (|iicstii>n, he said: "It can be 

whctliCT it should be done." 
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I Currently, Temco assembly lines are 
working on components lor the F-IOO. 
F-101, B-52, B-47, F-84, C-123, F7U, F3H 
and others. 


of work on additional components for 
the Lockheed Electra and several other 
ircraft, plus some design projects of 

Interesting, 

But the point is, Ibrnco was awarded 
these sub-contracts on its ability to match 
performance against schedules, and on an 
efficiency that cuts costs to the bottom 



Let Ibrnco’s management show your 
people how your company can benefit 
from Thmco’s capacity to get the job 
done — well! 


S4 


he three to 6\c vciirs before the com- 
|)kte S-\G1': ‘nslciii is iinpleiiiciitcd in 
Its present fonii. l.incohi Liborators 
officiiiK, however, indicate that, with 
the prospect of limg-r.nigc bombardment 
missiles, the problem of ait deftaisc 

S.\Gk' most eontimic to grow in eiipii- 
bilit) jnd sophistie.ition to meet a tlircat 
nbicli lieeomts more diflienlt to solve 
as enemy tcelmolog; adsMiiccs, 


4^ FILTER CENTER ^ 

' sOOOCiO; > 

► Ihighes Eyes Traffic Control-1 luglics 
Aircratt Co, is insestig.iting enrtciit 
problems in ciiil air traffic control as 
J possible outlet for some of its iiiilitarv 
ststems engineering capability, 

► Reliability ]>,ita Swap— Klcctronic 
eijiiipment and component mamifiic- 
tiirers n ill shortly be surveyed to deter- 
mine if tlic\ are interested in setting 
op an indnstr\-«ide prognim to s-wap 
the results of component qualificiitkm 
tests, "nic ptojext. sponsored by R.idio. 
Electronic- Teles ision Manufacturers 
Assn., is expected to slioss' that ninth 
costly component testing is necdlcssls 
dupUcaled by large numbers of finns. 
Non-Rl'iTM.\ members ss lio ssould like 
lo participiite in surs’cs' mas' ssritc 
WatsebtT. Kclipse-Pioncer Div.. Rendix 
.Asiatioi! Corp.. 'l etcrboro, N. |. 


►Coals To Ncsvcastlc-Ilnghcs .Aircraft, 
Itself a major producer of digital com- 
puters tor as ionics and militars' applica- 
tions. has rented its third IBM (i50 
m.ignctie drum data processing miiehiiio 
fnmi International Business Machines 
Corp. Ness machine ss-ill be used for 
inginccriiig problems; the previous two 
svere used tor general accounting. 

► AA'elcome Mat Out in Arir.ona- 

manufactured goods sold to the fc'deral 
gosemment from its state 2% sales 


kvie 

Half-Size Receiver 


New miniaturized glide slope teeeisvt cuiiics 
in a short l-.A’l'R size case and weighs only 
7 lb„ lialf the si/e and weight of its picdc. 
ccssor. Ihe nesv SIN'.B rcceis-er is one of 
Cnllhis^ Radio Co.'s nesv line of miniatni. 



^ the world's 
lightest, smallest, 
mightiest storage battery 

YARDNEY STLVERCEL" 

in rockets, guided missiles and |et aircraft . . , wherever weight, 
space and severe current drains ore critically important, YARDNE'Y 
SILVERCELS solve the power problem, Six times lighter and five 
limes smaller than conventional batteries of equal capacity, the 
SILVERCEl features low internal resistance, flat voltage character- 
istics, high shock ond vibrotien resistance, minimum spillage ond 
leakage hazards and wide operating temperature range. 

A Ffw NAMES r*OM dua SAUie iioccai 


tVrife TODAY lor technical lileralun deicrihing physical e 
eleciricol cheraclerisiks ef 
cemplele SIlVERCEl I 
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Time is what sells tickets in the aviation industry . . . because precious time is saved by 
air travel. Sinclair too, sells savings in time, with its famed Aircraft Oil. The performance 
differences, time-wise, between this and ordinary oils are noteworthy. Sinclair Aircraft 
Oil saves time on the ground through reduced maintenance and overhaul . - . and in the 
air it saves time by permitting the fuli utilization of power. Indeed, its superiority is such 
that 45% of the aircraft oils used by major scheduled airlines in the U. S. is supplied 
by Sinclair. No better proof of dependable time-savings could be cited, 

SINCLAIR AIRCRAFT OILS 


YOU SELL TIIN^E 

— and so do WE ! 
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Man has made a flying brain 

to think beyond the speed of sound 


Some aircraft liciiig Iniilt loilay arc loo fast for a 
man lo fly alone. Some of llicm lie can’t navigate 
...onc incii off courre for an ini-tanl can mean a 
mile off course in a minute. Some of llicm lie can't 
fight vv'ilh...if he sees a target, liy the lime he 
]>rc»cs a trigger, the target has hecni passed, 

Wliat is the answer':’ Automatic navigation, 
automatic llight control, automatic wea)ions con- 
trol. Gyroscopes more .iceur.ite and dc|iendiildc 
than any ever built before. Computers the sire of 
a matchbox that do the work of a jiaeking case full 
of normal electronic equipment. Control systems 
more complex and more rugged than anj'lhing 


ev er needed before. Such is a part of the work- 
some of the most ini[iorlant of its kind being done 
in America today— that is going on at AutoneticS, 
a di\ i.sion of North American Aviation, Inc. 

WV’II be glad lo tell you what we can— within 
security restrictions— of the work being done here, 
f f you have a legitimate professional interest in the 
subject, write Auto.nkticS, Dept. W-1, 12214 1,ake- 
wood Blvd-, Dow ney, Calif. 

Autonetics 



A OtVISIOIf OF NORTH AMERICAN AVIATION, INC. 


tax is intended to attr.ict more niiinufac- 
turers. 'f lic move is credited with being 
a factor in Sperrv' Ratid’s icccnt decision 
to build an avionics hicilits iicir 
I’liocnix (AW Jan. 9, p. v4). Other 
iivoinics firms with facilities in .\tizona 
include Collins Radio, Hughes .\ircraft, 
Mclpat and Motorola. 

► What's New' in Components— If com- 
ponents prcscnth available do not meet 
the operating or environmental require- 
ments of new ecjuipnient now under 
devclopinent, you can find out if suit- 
able components are cinder develop- 
ment. The .\tmed Services Technical 
Information -Agency (.ASTI.k) publishes 
scnii-annually a report called "Ulcetroiiic 
Conipoiienls Hoelopment Register." 
The publication is classified ■'eiiiifiden- 
lial" but is available on a "need to 
know'" Ijiisis to gm-eniment contractors. 
Write ASTIA, Knott Bldg„ Davton 2, 
Ohio, and ask for .\D-6T20j. 

► .Ask It a Question— .A high-speed eoui- 
|)oter memory lias operated for six 
nioiitlis "iiienioriaiiig" the ce|iii''alciit 
of 100 billion letters w ithout making a 
liiiglc mistake, according to Inter- 
national Telemeter Corp- wliieli de- 
'cloped the deviee. The storage elo- 
mait employs lfiT.S40 magnetic cores, 
is able to read out stored information in 
less than fisc microseconds. Dciicc is 
used in the Remington Rand Johnniac 
(omptifcr. 



Miniature Recorder 

Miiiiiitme taiic tccordci- nigg^izcd for inis- 

liing and ss'dglis T lb., iiicindiiig batters 
and armor for ground-impact protvctimi, 
Ttic Model MR-1 iccordci pmsirlcs eight 
cliaimels and c-jii luiidlc both d.c, and a-c- 
signals- Kecoiding head sensitivity repoitcdli 
is sufficient to cliiiiinate prC'Uni|dificrs and 
os-erall accniacv is quoted at TCF tnll scalc- 
M'ith tape speed of 4 in./sec-, ttic unit has 
niiming time of about one minute. North 
.tiricrican Iiistninicnts. Inc.. 2420 Noifli 
laikc .\v'c'., .\ltadcna, Calif. 







Project Vniittuard — tire crealiuii of an artificial nparr satellite 
— has liecii widely iiiililiciired in recent niunths, lint the relatively 
unknown jiruject that intri|Eiies me even more is that of the X-13. 

This is the )>ilote<l rocket plane oriiered from North .American 
Aviation, a plane now lieiiig designed for an altitude goal of 1(KI 
miles or 528.000 feet! 

The spare satellite will he hurled into an orhit 200 to 300 miles 
above the earth, at maxiimim only ahoul ,>0 mih'S— orone-fiflh — 
higher than the presrnt allitiiile reeord helil hy the two-stage V-2 
l^ac rocket. The X>l.i, if it is suceessful, will in one giant jump 
lake man more than five times higher than the 90,000 feel he 
hus r«‘a<'hed to flute. 


There are, of course, complex prob- 
lems involved in the man-made moon 
experiment, even though the first satet- 
tile itself will he no larger than a 
basketball. But North American faces 
as many problems In creation of the 
X-13, prohiems compounded by the 
human factor which makes this project 
fa-icinaiing in scope and, lo me. more 

far more incredible than a globe-gii-- 
dling sphere ai 200 miles. 

The X-15 must not only be able to 
attain the stupendous altitude set for 
It. The ship must also provide for the 
safety of the pilot aloft, safely against 
melcorile:s and cosmic rays, against 
extreme heat :md cold. Jl must contain 
safeguards against explosive decom- 
pression and facilities for emergency 
escape at altitudes never before ex- 
plored by man. possibly some sort of 
jealsonable capsule. 

Its dshfign anil opt-ration imisl lake 
into voniiidvrulion a variety of phy sl- 
ut uees'lf-rHliun. weielilleHrness and 
speed, for iiistanec. 

And whereas the sulcllile will burn 
itself up like a meteorite as it plunges 
back into the nlmosphcrc once its job 
is done, the X-15 must be capable of 
making a re-entry into the atmosphere 
that will bring the pilot back lo earth 
safely, Guc-vses in this area have in- 
cluded the use of wings retractable for 
climb, extended for descent: vertical 
landing capabilities and the use of a 
huge parachute once the ship has 
dropped into heavier atmosphere. My 
guess is that it will make a normal 
landing the same as any other high 
performance research plane. 

Will (he X-IS have nuclear povrer? 
It's very unlikely there's any answer 
yet, for North American has had the 
project for only a few months, hut I 
feel nuclear power of some sort is a 
distinct popibility. 

hccoiiies esideiil llml tlicy will kotls 


The first* MUlcllile is planned ft»r the 

pl.ssirni Year between July. 1937, 
and December. 1938, white the best 
inff»rniu1ion un the X-13 is that it 
will be read.v for flighi lute in 1937. 


Unlike the satellite, however, the 
X-15 is a military project, sponsored 
by the Air Force, the Navy and the 
National Advisory Committee for 
Aeronautics. The Defense Depart- 
ment's only part in the salcilitc pro- 
gram is to handle eonlracts, provide 
facilities and probably conduct the 
launching. Otherwise the project is for 
purely scientific purposes, with all 
nations lo share in the data g.alhercd. 

This will include more comprehen- 
sive information on air densities at 
different heights, amplification of 
knowledge on the earth's gravitational 
field, data on the reflcclivily of the 
earth's surface, the intensity of the 
sun's ultra-violet radiation and its 
correlation to weather changes, the 
presence and volume of micrometeor- 


While it will not remain in the fringe 
of space as long as the satellite — which 
has been estimated anywhere from a 
few days to several months — the X- 1 5 
should give invalu.vble information on 
the onc factor the liny slave moon 
cannot provide. The cftecls on man. 
Between the two, these projects should 
go a long way toward developing 
approach techniques for true space 
travel. Still, the one that catches my 
imagination is the X-15. 

Tliruugli lire lii.'turii' fart of fliglil 
ilM-lf. ihruilgli ihr drvclopmeiit of 
I'onvi'niioiiiilly.powervd runibal and 
transport aircraft to llic jel and lire 
ruckel and conquent nf the once- 
drenried sonic "wall," the march nf 
asiation lias vliouldered Us way, but, 
with man aboard, ncs'cr very liigli 
as distance goes. 

Now* begins the reacFi fur the stars. 
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“Airpower in Ihv Atnniic Deadlock" will fvalurc a full-scale 
editorial roundup on the major phases of world airpow'er. 
Special charts, forecasts and expanded technieal departmcnls 
will focus on Ihe gitianlic task of keepint; our airpower pre- 
pared to meet anv new threat to Ihe free world. In the tradi- 
tion of past Inventory Issues, no effort will he spared to make 
“.Virpower in Ihe Atomic Deadlock" Ihe industry’s most use- 
ful reference edition. 

Research for speciai reports has been under way for the past 
six months. The latest information on foreign aviation is 
pouring in through AVIATION WEliK's world-wide net- 
work. AVIATION fVEEK editors are traveling on a team 
basis throughoirt the industry seeking out the type of malcrial 
that will niake the edition a top issue of 1956. Volumes of 


aviation statistics are being packed into detailed spccificalions 
tables covering all U. S. and foreign aircraft, helicopters, 
engines and missiles. 

Year-round readership, usefulness and reference value make 
the 23rd Annual "Inventory of Airpower" Edition an extra- 
dividend issue for aviation advertisers. Your selling message 
in this extremely significanl issue will reach more than 7K.00fl 
of aviation's most important men . . . 56,000-plus subscribers 
plus .some 22.00(1 pass-ainng readers' . . . key engineers and 
management men in manufacturing and transportation, in 
service and procurement centers — military and governmental 
leaders, A receptive, iiillucnlial, enthusiastic audience for ad- 
vertising to begin with, these lop aviation people will use 
AVIATION WE;EK's 23rd Annual "Inventory of Airpower" 


as a constant reference. Here is lasting reader interest Ibal 
assures your advertising a long and elfective selling life! 
“Airpower in Ihe Atomic Deadlock" offers an unmatched 
advertising opportunity to all companies who sell to Ihe avia- 
tion industry. Write or wire — make vour advertising reserva- 
tion indoy to insure special attenliiin for your selling message. 
Place your advertising directly or contact your nearest 
AVIATION WE'E:K representative. 
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FUSION WELDING is used tn join Hie iiiecision-fiirmcd, jUosstccI coni|X>iiculs «liicli 
euiiipiisc Hie iiiuin Ijiiding geut Inilklimd uf Bixiiiig's eiglit'jcl B-s2 hnmlxT. 


‘Thermal Barrier’ Puts Emphasis 
On Precision Forming Techniques 



By Georgi' 1.. Clirisliini 

Milwaukee- l’nx:isuiii liol fnniiiiig 
and M’eldiiig tediiii(|iic.s fur fasliuming 
and fnhcie.iting liani metals are lie- 
eoiiiing iiiere;isingli‘ impiirfaiit us super' 
Millie aircraft i>eiietrate dee|x.-r into the 
''thernial barrier,'’ requiring greater 
use Ilf lieiit-resistaiit liigli-streiigtli 

U- Siiiilh's .\\ialinii t>ivisiou is 
MOM' stn<l\iiig the application of its pre- 
cision hot Morkiiig and welding teeli- 
Iiiqiies 111 steels in the 220, 0011- sOO.OOO 
psi. nitiiiiute tensile strength range and 
to new tit.niiimi alhivs. the -\ir I'oree 
is also interested in applung O. 
Smith's Uioiv-lum with these difRciiU- 
to-handle inatenals to fiituie needs. 


Air Research and OeseUipinent Com- 
niand has placed contracts with the 
firm, e-alliiig for; 

• -V report comparing the eoinpam’s 
hard metal forming and welding proc- 
esses with techniques of forging and 
inaehiiiing soft metal lainminnml com- 
ponents and subsequent meehanicul at- 
hacinnen t. 

• ’I'eehnieal ]>rcieessiiig data tin applien- 
tion of ,\. (). Sinitli's contour-rolling 
teeliihqnes to the mamifaetnre <if in- 
tegrullj stiffened wing skin made of 
liigli-strength steel or tit.miinn. This 
data is to go into a recised edition tif 
the .\inraft I'fesignets \lamial pub- 
lished h\ the Air horec. 

* E\[icriiiicnta] pro]x;llcr lilades of ti- 
laninni for traiisonie spe'cds. An ,\, (). 


Smith siniktsinaii s.iid flic blades- 
alxiut sh ft. long and IS in. wide are 
as strong as steel and weigh une-tliircl 
as inueh. Tlic bl.ides arc cimtiinr-rolletl 
to airfoil shape. The shank is a hoUmc 
two-pieee unit and the blade itself is 

These units are Ixiing made for 
Wright Air Development Center. 

For the Natirinal .\dvisors Commit- 
tee for .Seronautics, the eonipany is 
producing isogoiiigralK stiffened (waffle 
pattern) sheet out of 707s almninuiii 
alhii that is i in. tliiek before rolling. 
'1 he same die used for the aUmiimmi 
also has Inen used to form C-HO-.-Wl 
litaniiiin and .\M.S('W2S alios steel on a 
contour draw inilh Sheet inc-isuring up 
to 27x65 ill. has been processed to date. 
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N’.kC.^ is eiirrcutls- testing samples. 

A. O. Smith is interested in the inan- 
iifachite uf whole missile structures, 
except the gnitUiiice system. The com- 
pane has undertaken a rcse-areh project 
tor one manufacturer and ha.s a mmiber 
of proposals out to other missile com- 

Jel Components 

■J lic finn also is adapting its process 
capabilities to modem jet en|ine com- 
ponents. 

It has made sample si»cer rnigs of 
titanium and eompam engineers hc- 
lies'C thev can contour-roll eoinpressor 
blades at least six in. long. Smaller 
blades eoult) be forged. 

Thev arc also imestigating the manu- 


faclurc of rotating rings, compressor 
housings and rotor discs. 

Ilic company has set up a number 
of basic guides for hard-metal fabriea- 

• Useliollow construction svheres erpos- 

• Distribute the metal prctisclv where 
required. Obtain (iptimmii metal dis- 
trifmtion with a uniform stress pittem. 
Make the metal tliick only where it has 
to be thick— in higli-load areas— and thin 
in lower-load areas. 

• Join by liigli-stK-ngtli flash or fusion 
welds. 

• Keep inuehining o|)crations and mc- 
vhaiiieal attac'hmeiits to a minimum. 

'llie result, A. O. Smith sass. will be 
.1 ptodiiet that is practical .mil ceononi- 


ical to manufacture and one which car- 
ries no weight or space penult)’, in many 
eases, tile compans says, it makes steel 
parts that cost appreciably less tlian 
eumparable aluminum units. 

'liiey are alsii lighter, 

A. t). Smith iiffieiiils say the backbone 
of tlicir e(im|xniv’s maimfacturing citle 
is its method of joining precision 
forged and formed pirt.s b\ flash weld- 

lliis is a repetitive process fully 
meeliaiiized and casih' exp.indabic. The 
parent metal is joined, yielding liigli 
.sirengtii aircraft qnalits- welds, with a 
iiiiniimim of wasted material. Ciiin- 
p.tm deielopexi flash welders can han- 
dle almost am tipc of weldii^ job 
easil)’ and ciuitkly. [icrmitting effieienf 
production, whether for a few pilot 
models or mass production. 

The compmi sais its teelmiqnc per- 
mits .setting lip a innnber c>f clifferent 
parts for eimseentise welding, tlicrebv 
providing optimum machining ntili/.i- 
tion and tediieed costs. 

O, SniiHi engineers eminicrate the 
mam advantages of alloi steel contmit 
weldments over in.ieliined akunimim 
iilloi forgings as follows; 

• Raw materials; reduction in w'e'iglit 
and cost, Weldments use less material 
(fewer chips than ni.icliined parts) and 
less expensiic metals (alius steel costs 
.ipptoxnnalelv oni-eighth as much as 
;iliimimnn alfov, the eompam' sass). 

• (‘'inisliexl jiart; recliietion in weiglit. 

• Skilled ]jcrst)nncl; coiitcnit weldment 



ALUMINUM 7075 ALLOT foiiiicd into Isoguiu'gially.stiflcncd sheet in same die as titanium. 
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U.S. NAVY’S NEWEST GUIDED MISSILE 
soon to Join the fisot 



STAINLESS STEEL B0M8 EJECTOR made by A. O. Saiilb's Pacific Coast division under a subcontract from Douglas Aircraft Co. 


inaiiufacturing requires only one-third 
as much skilled man-porver as produc- 
ing uluminum alloy fo^ings, 

• Kepairability; damaged weldments can 
usually be repaired by welding, even 
after heat treatment, 'lliis cannot be 
done with aluminum alloy components, 
A. O. Smith says. 

• Rejection of defective components: 
bccuiue weldments arc built up of sev- 
eral parts, any defective component Ciiii 
be easily "scrapped out" as discovered, 
before costly semi-finished or finished 
stage is reached. 

• Conversion froni steel to titanium: as 
Ktanium becomes more extensively 
used in aircraft, conversion for handling 
the new metal will be simple because 
only minor changes in tooling, equip- 
ment and manufacturing techniques arc 
required, according to A, O. Smith en- 

• Facilities required for weldments; for 
in:miif,ictuting ,i given B-52 airframe 
component at the rate of four sets a 
iiiontli. A. O. Smith estimated that the 
cost of a weldment facility would be 
only 40% that of a machining facility. 
•\t a rate of 16 sets a month, the pet- 
ventage drops to 25%. 

• Tooling: weldments require rclativciv 
few and simple machine tools, and .i 
minimum number of special pieces of 
equipment. \\’clding equipment is read- 
ily available and weldment production 
expansion is handled c-.isilv and inex- 

W’cld'ing docs have dis,idvantagcs, 
however, the company’.s engineers 
■idmif. Tooling process development is 
more difficult, more costly, and requites 
.1 con.sidcrjbh greater degree of techni- 
cal and mechanical skill than for ma- 
chining. 

Long on Experience 

•\. O. Smith has been in the welding 
husincss for 35 years. Today, in a tyjji- 

of steel an hour, and an average of 10 
Ions of electrodes each dav. 

A few years ago, when the compaiiv 
went into mass prndnctioii of B-56 pro- 


peller blades, established propeller man- 
ufacturers questioned its plan to weld 
together 17 prop hlade parts wliicli had 
bera formed bv ptecisiou forging 
and/or contour rolling. 'Transverse weld- 
ing was particularly questioned. But 
A. O. Smith developer) a way to fiaslt- 
weld every joint except one near the 
blade tip. which was fusion-welded. 
'Ihc 0. Smith blades held together, 
were as light as standard blades and 
were less expensive, tlic company says. 
I'urthcrmorc, the component construc- 
tion technique, as used on the B-36 
propeller, pennitted high producibility 
and ready adaptability to design changes. 

'I'iie contour-rolling operation, as 
used by A. O. Smith, combines the es- 
sentials of rolling and forging into one, 


according to !•'. A. Gruetjen, director 
of aeronautical development. Flat bed 
dies afford positive control which, ac- 
cording to Gruetjen, is unattainable in 
ordinary two-roll operation. 

The process, equipment and tooling 
requited to handle high-strength steel, 
titanium alloys, aluminunt and mag- 
nesium arc almost identical except that 
the various mcbils cannot all be welded 
with the same reliability. 

In the aviation field, which rcpresciits 
only a small segment of A. O, Smith's 
total production, the company has mass- 
produced such products as heavy bomb 
casings, aircraft lauding gear foe the 
B-17. B-29 and B-47; hollow steel pro- 
peller blades, and airframe strtictural 
parts. Among the latter were the intri- 



AVIATION WEEK. 


iry JD, 1956 



surer in action 


Weight only 0.062 lbs. . . . only one moving 
part ... no mechanical linkages . . . her- 
metically sealed elements for long life . . , 
that's the quick story of this new Revere 
F-8300 fuel tank float switch. 

Heart of the switch is the Revere seoled- 
in-glass, magnetically actuated Gloswitch®, 
potted in an aluminum tube. Around this 
stem is the floot, molded of a new light- 
weight, non-absorbing, closed-cell materiel. 
Buried in the flaat are permanent mognets 
which actuate the switch. 

The unit is vibration-proof, slosh-proof, 
and will operate accurately at any angle 
from vertical to 45 deg., at temperatures 
from —65 to 160 deg. F. Single pole, single 
throw, its roting is 0.5 omp, at 28 volts d.c., 
100,000 cycles minimum life. Conforms to 
MIL specificotions. 

This is just one of many float switches, flow 
switches, fuel indicoling switches, fuel flow 
Ironsmitlers and similar fuel system control 
devices designed ond monufoctured by 
Revere Corporolion of America for leading 

once gladly offered. 


MANY USES FOR 
REVERE 

FLOAT SWITCHES 







CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT, A Subsidiary of Neptune Meter Company 


rate front and rear landing gear bulk- 
heads for the B-52. l ifty-onc sets were 
made. Other B-52 components made by 
Ihc eompanv incUidc flap tracks, einpeii- 
lugt supports, pod supports and stabi- 
lizer liinge supports. 

When tlic company needs produc- 
tion macliiiicry wliich is not available, 
it designs and builds its own. F.xainples 
ate a 9,00()-toii. single-action, Ingli- 
speed, mechanical, precision forging 
press (which O. Smith sa\s is tlic 
largest in the country) and a ptiir of 
!.S00-ton contour rolling mills capable 
of handling sheet sizes up to six ft. lung 
and 10 ill. 'vide (the onh such mills 
in tlic country, according to the com- 
pany). 

A. O. Smitii has a West Coast divi- 
sion whose principal aeronautical activ- 
ilvis manufacturing stainless steel bomh 
electors for the .Air Force and Navy 
as subcontractors to Douglas Aircraft 
Co. 

Tlic compans ha.s closed its lauding 
gc-jr mamifactiiring facilities at Toledo, 
Ohio, and Rochester, N. Y. 

•A. O, Sniitli dc'clnpcd and pro- 
duced the first pressed steel automobile 
frame in 1002. Today, it knocks out 
tins stnieturc at the rate of one evers 
"1 seconds and Iras produced O'Cr 50 
million to date. 

The company claims to base made 
tlic first arc-weided. hcasv-w ailed pres- 
sure \ c5scl-opeiiing a whole new range 
of design and processing possibilities for 
rlie oil and themieal indiisfries; the 
first electric svelded line pipe from 
formed plate— permitting mass prodne- 
lioii and making ceonomit-.illy feasible 
long, eross-countrs gas and oil trans- 

I'he company's laboratories cover the 
field— nictalhirgy. welding, ccramics-or- 

s|scctroseopy, mass-spectrometry and 
X-ray diffractrometry. 



Cleaner Engine Parts 

This plintii sliiiws the crankcase side of an 

l.iqiumatte cleaning. I.iquaiiiatte is a wet 
ahiusis-e cleaner sshich, bv the addition of a 
special detergent tn the operating abrasive 

dling. h is as-ailahlc^in scscial ^/es ami 
models from M'lieclabintor Coip.. Misha, 
waka. Ind. 
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ARDC Designs SloUed. 
Slow-Drop Parachute 

,\ new paracluitc featuring a slower 
drop and improved control during the 
descent has been desclopcd for tlic 
•Air Rescue Service by the .Air Research 
and Development Command. 

Major design feature of tlic new 
parachute is a six-foot slot up the back 
wliicli acts as a nozzle to discharge the 
air trapped under tlic canopy. Pulling 
on the risers can change tlic sliapc of 
tlic exhaust nozzle to direct the chute 
to the left or right. 

The parachute is a back typo, put 
on like a vest. .Adjustment is partially 
automatic during the process of putting 
the chute on. T he back portion of the 
harness is iipliolstcred from shoulders 
to hips with one inch of sponge rubber 
encased in heavy nylon. 

Safety, releases for water landings arc 
located on each shoulder. The re- 
leasable canopy is an additional liclp 
sliould the jumper get hung in a 
tree. lie tics the ropo-wliich is stand- 
ard equipment for a paramedic— to the 
canopy, releases his harness and slides 
down the rope. 

.ARDC has completed an extensive 


test program on tlic chute, including 
more than 500 live jumps. Tlic first 
live jump w-js made by Chief Warrant 
Officer Kdw'.ird J. Murray, the project 
officer. 

The new parachute can be opened 
at speeds up to 175 mph. The current 
K-l chute is limited to 1 30 mph. Rate 
of descent of the new chute is 16 fps. 
as compared with 21 fps. for the E-1. 

•After going into production, the para- 
chute will be used to replace the dwin- 
dling siipplv of the now-standard E-1, 

Curlis.s Organizes 
Small Turbine Unil 

CiiTtiss-\\ right Cotp. lias organized 
a new Turbomotor Division for the de- 
velopment of engines of up to 7,500-lb. 
thrust for aircraft, he!ico|)tcrs, missiles 
and drone applicutions. 

When the new division is in full 
operation, the ]Mtciit company plans to 
split gas turbine operations, vvitli tlie 
Wright .Aeronautical Division concen- 
Iratiiig on larger powcrplaiits and Ihe 
new group working on smaller units. 

General manager nf 'I’urbomotor 
will be Emerson W. Conlon, former 
chairman of the Aeronautical Engineer- 
ing Department at the University of 


how <o make a 



on now Grumman FIIF-I 


Flashing into supersonic speeds, the pilot 
of the Navy’s new Grumman Tiger jet gels 
instantaneous response when he gives it 
the gun. The throttle control that pours 
on Ihe fuel is provided by a 20-fool Teleflex 
control linkage. 

In designing (he PIIF-I, Grumman fighter 
bulk to pioneer in using the new "area 

Ihroule control system Ihal would— 

1. Meet handle load specifications 

2. Be light and (rouble-free 

3. Besensilive, accurate, reliable 

4. Operale under Ihe temperature 


Easily installed Tcicftex meets all these 
requirements . . . and more. The cable-in- 
conduil, mechanical remote conlrol system 
follows a devious path through the FI 1 F-I's 
fuselage to give throttle action that is accu- 
ralc, positive. Anolher conlrol problem 
solved with TelefiexI 
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SAFETY 



SAFETY 



The Emblem ol 
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tvll mjdt Oh :i radio ficqiicucv ol 12’. t 
me. 'ITic lohcr aiurvcrcd, siimilbncuosh 
miii| radio treqiicneict 27S ic. and 110.1 
me., O'- follihvs, li;SD I-'airfa\ lm«t, 
titaied for lo« frequent) tiimilaled range 
approncli. cleared fur romra\ n. Call pio- 
tedme turn iuhoimd." 

I Ins »;h .Itkinm lodged and eras the last 
radio eoiitatt nitli the aiicr.ift. 5SI5 
was not heard to mpoit inburnid and the 
controllers stanned the sb to the north- 
vest hot sstie iinahle to see it. .\t |h|-i 
the) ohsirsc'd I W \ ?2s north ol the 
tmser maViiig j turn to tile snnthsvesf and 
Mu sellou objects falling bclou and be- 
hind it. As \ sSn uas sellou thes con- 
cluded th.it it uas iiis'oh'C-tl in a collision 

I he veather texorrlerl a feu ininutct 
afte'r the accident uasi Clear; s'isibilitv 10 
inilc'c; wind east-nnitheast 10 knots 


INVESTIGATION 

I he Ccusna sostained sesete damage dur- 
ing the inllight collision and sohseqoeait 
ground impact. Its urc'ckage uas found 
ctreun near the intersection nf U. S. Iligh- 
uav 60/169 and the Bntliiigloii Railroad 
nacks. Small portions of the fuselage 
and the left and right uing stroctore, 
together uith mans' otlier portions of the 
aircraft, uere found in an area 9[>U feet 
long and fsCi) feet ssidc ssest of the higli- 

Tire main jsortion of the fuselage, with 
the empennage and stub portion of the 
right uing rtill attached, csmtacted the 
ground cast nf the highuas'. No parts 
uerc found south of the tracks. I.sjmin.i- 
tion of the entire wreckage accounted for 
all components of the aircraft and showed 
no esiJence of stmctool faihite t)t inal- 
fiinclioning prior to the collision. 

The Cessna utfckage uas transported to 
a suitable location ulicre it uas laid out 
for a more detailed esainination in an 
effort to determine the niannei in uliieli 
the two aircraft came together. 

'I he most significant of maiiv inflight 
impact markings was a scries ol II pro- 
peller eiih on the left viiig. cabin, and 
right ssing. I hese uere essential!) par- 
allel and ahnusi esenlv spaced. The force 
of the* cuts destroved the simctnral iiiteg- 
rits of both wings uhile the -aircraft ss.is 
in flight and in such a iiianner that the 
left uing uas severed in live pieces and 
the right uing in tuo. 

Ksamination ol the ciils teie-aled hpied 
skin curlings and feathering assrKiated ssith 
highspeed cuts made b) the PC-Vs left 
propeller lutaling tloekuise as it inos-ed 
O'Ct the Cessna from left In nglil. 

There svere gouges .iiid setatehes mi the 
blades ol the Cessna piopeller. 'Ihe tip 
section of one of llie blades had se|Sarjled 
in flight and uas foniu! mi the uest side 
ol the liigbuai. Il uas detemiiiied that 
these pmpcllet blade markings uere made 
when the ptopeller contacted Ihe leading 
edge and bottom .sntfaev of the PC ’A left 

Ihe DC-5 uas suhslaiituill) d.nn.iged 
Ihe major damage uas confined tn the 
left propeller. Ihe left oil loolcr stoop, nid 
the left uing oiitbtiard of the nacelle The 
leading edge of this uing was liadh dam- 
aged and tuo propellei cuts were Immil 
in it. Other portions of the uing bore 
numerous scuff marks, tuts, and stralilies 
Blue and s'ellou p-aiiif. the color scheme 


of the Cessna, seas cihsened in many 
places. Small pieces of the left and right 
wing panels of the Cessna utne liangiug 
Iroiii the PC-5 and embedded in tears neat 
its left landing light, 

'Hie left propeller blades nf the PC-5 
uere gouged along their leading edges and 
both sides of the blades showed yellow 
and blue p.aiiit. Ihe liiuer and onthoanl 
kading edges of the left oil cooler scoop 
were crushed re-atward and also showed 
eiidencc of paint from the Cessna. 

Ksainination of the DC-5 and testimonv 
of the crew revealed there uas no malfunc- 

jsonents prior to the initial impact. 

Avionics Equipment 

Msainiintimi of the Cessna k ill’ r.idio 
tr.iiismitter rtunled that the shaft nf the 
freqiiencs' selector suitcli uas displatvd 
rearuard and jammed. It could he rotated 
a distanev of appiosimatels one frequency 
selection oiih. The switch was in a po- 
sition to select 119.1 me., the frcquenc) 
iioraiallv used in eoiifactiiig the Kairfas 
hwet. ■ ’Ihe VUT reeeiser uns badly 
ciiishid hy impact that the timing con- 
denser u.as deformed and the flsed and 
miivahlc plates were pressed together. Tlie 
frei|iieiiev setting of this radio unit could 
not l>e determined. 

The lou trcqiienev receiver of the Cessna 
aircraft sustained severe impact damage 
'Ihe selector switch uas set to "range" 
position and jammed. Ksamination re- 
icaled that the unit uas j.smmed nn 555 
ke*., approsimatels that of the Kansas Cilv 
lou fretiiieiiei range f559 kc.l. 

I'he Cessna uas equipped to Ir.insmit iiii 
\lir frequencies ll8.5 me.. 119.1 me.. 
i:2,l me.. 122.5 me. and 121.5 me. Il eoiild 

euiiunnn Ims frequencies. 

On the dj) of the aceident the creu' 
of V 5SD contacted Fairfas toucr using 
119.1 me. throughout Ihe first approach. 
Poring the second atiproach the tower 
was ermlacted on 122.5 me. when the 
Cessna reported oser Ihe lou frequeney 
r.iiige station and asked permission tn make 
the approach. 

'Ibis uas learned hy es.iTiiinalion of the 
recordings made of all transmissions on thh 
freqiiciU'S in the nearby mnnieipal tower 

'I he i'aiifas tower uas eqiiippid with 
mniierous transmitting and receiving fre- 
niiencics. With respect to the rexiiiest for 
tlie siniiilated instrument approach made 
hv the Cessna ctew. houiwer. the touet 
aiisuered on 1 19. 1 me., uith a portion of 
the reply heing transmitted sinmltaneoiisly 
on 2"‘5 ke. until that fiansinittcf key was 
i.peiied. ending the transmission on that 
ftei|uciicv. This was done during the 
iiiiiisniission jiisl before the portion when 
S 55P uas requested to report inhomid 

Might Have Missed Clearance 

liivistigatioii disclosed that the lou fte- 
qocnes teeviiei uas tuned to the Kansas 
Cits lou freqiiencs range at the time ol 
the aeddenl; houesei. if the Cessna ua> 
aeeis'ing on 2“5 kc. nnh' at the lime the 
eli-jnntx- uas issued, its creu ssonld not 
liave heard the instruction to report on the 
prwediire him inbound. If the VHF te- 
eviser uas toned to 1 19.1. the pilots would 
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nave Heard Hie complclc clearance. i 

The cresv of the DC-5 took off froni 
Kansas City Municipal Airport at lUOl I 
using tower frequeney 118.5 me. After 
eiimhiiig to about k.Utu feet Ihcy dunged 
to the Fairfax- tuuei Iicqucncy of llV.i 
me. and requested clearance to enter the 
Fairfax traliic palteiii lot runway 55- The 
UC-5 cress could not heat cosnmuuiea- 
tioii between the tower and tiic Cessna on 
119.1 me. lieeausc it occurred while Ihe 
UC-3 was still tuned to 118.3 me. Ihe 
ciew of the OC-3 also slated that they 
did not know N 5SD was making the ap- 


The Kansas City low liequenc) laiige 
sfotion is located .7 statute miles nortli 
west from the approach end ol runway 
15. 'llie low frequency range Instiuiiient 
approach procedure used by Baker t’lyiiig 
bervice provides that the aircialt pass over 
the range station at 5.0CU feet, then pro- 
ceed outbound on the northwest tangc 
leg (328 degrees) for approximately seven 
miles. It tlieii tequites a procedure turn 
on the east side of the range leg and re- 
turn to the low frequency range station 
on the sauic leg using approxuiialcly a 
reciprocal course. During this time a de- 
scent is made to 1 . 60 U feet. 

The approved \'Flk departure pattern uii 
runway as of the Fairfax Airport for air- 
craft above 12,500 pounds gross weight 
prescribes a left turn as soon as practicable 
after takeoff to a magnetic heading of 550 
degrees, climbing to at least 2,U0(J feet 
before making any other turns or pioeccd- 


Two Controllers on Duty 


During the acddait period there were 
two controllers on duty in the Fairfax 
lower. Traffic was liglil and weather con- 
ditions were clear with visibility approxi- 
mately 10 miles. 

The approach controller slated that 
ivlien N 5SD requested the second siniu- 
lated instnmicnt approach he issued Ihe 
clearance and had prepared a progress strip 
for the flight. 'I'he strip has spaces for the 
tunc the flight leuortra inbound on tlie 
procedure turn and the arrival time over 
the range bibound. I'lie controller noted 
that transmissions from 58D were a little 
weak, lie stated that wliile issuing the 
cleanmee lie Icnnmatcd the transmission 
on 278 kc. feeling sure that Ihe airerafl 
was listening on 119.1 me fieqiieiic) I'he 
flight acknowledged the elcarance. 

The local cuiilrulki m the me.mlime 
was controllmg other liaffie, iiichiding the 
DC-3. He testified that alter the PC 5 
became aisbonic following the tonch-and 
go landing, he asked the other coiitniUer 
if the Cessna had reported on its pimediirc 
turn, noting that the time had not been 
recorded on the progress stnii. Infuriiicd 
llrat it had not. Iiotli unitrolleis, tealiving 
it was an important tiafflc factor, looked 
for the Cessna in the area of the range sta- 
tion. Neither sasv it but both were able 
to see TWA 323 in a left dimbiiig turn 
north of the lower 

'Fhe local controller then luiiieJ to eheck 
the sejMfalioii between the DC-3 and an- 
other Cessna making louchandgo land- 
ings, Noting there is*as good .separation he 
again looked ior N 58D. He tlicn saw Ihe 
DC-3 just northwest of the range station 



Control cable tension is accurately ehecked-in seconds-with the new 
model T-60 Pacific Tensiometer. Completely self-contained, this versa- 
tile rnstrament quickly clamps onto cables to give an exact reading- 
directly tn poKnas of tension/ 'Where the diameter of the cable is not 
already known, the T-80 will determine the siae, and then measure its 
tension. One model covers all normal rig tensions and cable sizes. ..also 
available for high rig tensions. 

Lightweight and portable, the T-60 is easy to use. ..easy to read. It can 

be inserted ■' ' ' ‘ --*- 1 — — j _v— ji-i 

cannot be si . 
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This maintenance-free position lock for reclining seats is entirely mech- 
anical... has no fluid to soil passengers' clothing... needs no lubrication 
or service during its life. 

The lightweight Pacific Seat Lock is now automatically self-adjusted 
for any wear during its entire life. Provides smooth, easy operation, 
and needs no further attention after installation. 
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Hy Trol and the Rejected Take-off 


Mercifully, says Hy Trol, this is a decision that 
most men are rarely required to make- But it is a 
possibility that must be faced, especially by the 
airplane pilot. If take-off has to be rejected, he 
faces a mighty big problem; the ability to stop! 

Under such unusual conditions it is best to have 
Hy TVol’s tried and trusted method at your finger- 
tips, for Hy Trol reduces stopping distance by 
more than 33% 

If your operating efficiency, your reputation and 
your investment in aircraft are not already pro- 
tected by Hy Trol, contact Hydro-Aire now. 

o 

the accepted Anti-skid Braking System 

Inc., who also make 
HOT AIR VALVES • FUEL VALVES 
TURBO MACHINERY • HYV/L PUMPS 


BURBANK, CALIFORNIA . Avitttion Subsidiary 0 / crane co. 
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end at tlic same time .saw yellow falling 
objects bclosv and behind it. At no time 
was advisory information ofleted citlicr tlic 
DC-5 crew* or the Cessna cress rcl.itis'c 
to the prcscnn ami activity of the oilier. 

Instrument Flight Training 

Officials of Baker Flying Service testified 
during the public hearing that they offered 
satious pliascs of flying training. They also 
csplained that under a contractual agree- 
ment svith TM'A they gave an instmmciil 
liiglit training course to the airline's newly 
hired first orficers. The purpose of the 
contract svas to give sufficient training to 
these pilots so thev could obtain a CA\ 

At the time of the accident the instru- 
ment tiaining given each of these students 
depended on his degree of proficiency, 
which varied among the students according 
to hi-s prior experience and training. The 
program inchitfed supervised fiiglit during 
which the student practiced IFR (Instru- 
ment Flight Rules) voice procedures, ori- 
entation procedures, and the use of instru- 
ment facilities, and maintained precise 
control of the aircraft solely by reference 
to instruments in the aircraft. TTic inshuc- 
tor moniloicd the student’s performance, 
instructed him in the training phases, and 
acted as the safety pilot for the flight. 
Mr. Rempei was one of the TWA’s 
trainees at the time of the accident. 

The Cessna ss-as used for the instrument 
flight training. The aircraft, a single-engine 
high-sviiig monoplane, svas fitted with a 
cockpit instrunieiit training hood to pre- 
vent outside vision by the trainee, thcrchv 
requiring him to fly solely bv reference to 
instruments. Tlic hrxtd consisted of a 
rubberized cloth extending downward from 
the cabin top and diagonally across in front 
of the student. The left side svindow was 
covered by a louvre type blind. Tlic train- 
ee's vision to the riglit was also blocked 
by the diagonal blind and the instructor 
seated beside him. 

Construction of the hood pcmiitted the 
instructor to see outside the aircraft. -Al- 
though his sHsion was obstructed to some 
degree he could maintain a lookout with 
some movement of bis body not normally 
necessary without the hood. This hood was 
within the requirements specified.* 

Outside vision is necessary because much 
of the instrument tiaining is conducted 
during good weather conditions. A flight 
under such conditions is considered a VFR 
(Visual Flight Rules) flight and the respon- 
sibility for separation between aircraft tests 
on the pilots to see and avoid the other. 
The CAA Flight Information Manual states 
in part: ''When flying in VFR weather 
conditions (regardless of the type flight 
plan or air traffic clearance) it is the direct 
responsibility of the pilot to avoid collision 
with other aitcraft." 

Tests were conducted when weather 
conditions and wind factors were nearly 
identical to those on the date of the acci- 
"CAA Manual or Procedure: 

liilot on inatrumenta yet not unduly restrici 
vision of tbe aatety pilot, agent, or examiner. 
SutUclent vialMllty co imi-mU clearance tor 
lurna In elttier direction, os well oa adeouaCe 
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dent. The time of these tests was also com- 
parable to the time of the aeudcnl, 

DC-3 was flown in eonforruity to the 
same configuration used hy I'ligiit 323, 
l:,iscd on the information giieii by its crew 
,iud in conjunction witli the observation, 
given by the numerous cvewitiiesws, 

A Cessna was flown in conformitv to the 
final approach portion of the standard low 
frequency radio range approaeli inhouiid tu 
tlie station and at speeds normal fur that 
aircraft. An identical instrument tiaining 
liood was used on the Ccssn.-i. 

Tlie flights ivcre also timed so that Iheit 
Bight paths intersected at the position in 
space approTcimatelv wlicrc T3\'.\ 323 and 

SSD collided. The test uireraft used only 
iiiinimum safe altitude separation to keep 
lliat vatWilc to the smallest effect. The pur 
pose of these flight tests was to obtain, 
-as accurately as possible a reconstriicHon 
nf the fliglit patlis of the accident aircraft 
and to learn when, how long, and in u-hat 
iclativc positions c.ich aircr.ift was sisiblc 
to the CTCss' of the other. 

Brsird personnel were present on e.ich air- 
craft as obsers-ers. During the tests other 
Hoard per.somicl ssufehed from the control 
tower to learn whether or not the aircraft 
could be seen from there .and if so what 
difficultic.s were experienced in foc-aling and 
following them visrusllv. 

During tlic tests the Cessna was first 
seen from the DC-3 by the pilot seated in 
llu: left seat. Tliis occurted wlien the DC-3 
was about 23 seconds from the .ipprosmiate 
collision position and while it was making 
the left climbing turn through about 301) 
degrees magnetic. There was then approxi- 
mately one mile .separation Iietwecn the two 
aircraft, Tlic Cessna remained visililc to 
this pilot through tlie left front w'indshield 
panel for 17 seconds, during which time 
the Cessin moved from the left center of 
this windshield toward the bottom edge. It 
disappeared from i icw ,st the bottom of the 
windshield panel near the center post which 
divided the entire windshield. 

Visibiiily From DC-3 

The tests disclosed that the Board ob- 
server m the right scat of the DC-3 first 
observed the Cessna dnrjiig the same left 
climhini turn about 16 seennds from the 
collision position, llic Cessna was then 
estimated to he about 5,500 feet away. 
The Cessna remained visible to this observer 
through the right front windshield panel 
for about 1 3 seconds, at the end of which 
time the Cessna was esKmated to )>e about 
600 feet from the DC-3. During this time 
the Cessna moved from the low er left center 
of the windshield panel dkigonaliy toward 
its bottom edge, continuing until it disap- 
pc.ired below the edge ne.ir flic center of the 
windshield panel. 

From the Cessna, with the instriimciit 
hood in place, there was no opportnnitv 
during the tests for the pilot in the left seat 
to see the DC-3. From the nbseri'er’s or 
instructor's seat the DC-3 could be seen 
for 29 seconds; however, in order to do so 
it was necessary for th.it pilot to lean for- 
ward enough to sec along Hie front plane 
of the hood component insl.illcd in front of 
the tniincepilot seat. Il was testified that 
observer-pilot always assumed this position. 

During the lime the DC-3 was visible it 
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"quick change" 
with WEDJIT 


Stud or ring bolt . . . they both snap in 
or out with a twist of the wrist- WEDJIT S 
anchor-plate contains a rugged, spting- 
aciuaten locking mechanism that holds 
against vibration, jolts and violent ma- 
neuvers. Equally efficient when used with 
electronic gear or other removable ei^uip- 


nt, these heavy-duty, positive-locking 


tically instantaneous i 
How many ways canyoa u: 


moved from alongside die uini|>ai>s across 
the lower center o( [he windshield parallel 
10 the glare shield toward She left door 
post, where it disappeared. The CAB 
obKtver said Hiat at no time while ob- 
serving the DC-5 did it appear to be on a 
cnllisinii fnnrse with his aircraft. 

Ml flic participants said that, through 
out the series rif .six Right tests, the position 
of the iun did not cause gl.ire. Each stated 
that knowing m aditiiice the position of 
Ilie other aitcralt was of material assistance 
In sighting it when they did. 

Outing these tests the time was almost 
identical when e.icli aitetaft sv.is first sighted 
hv the observer in tlie otUei. Reprtated Ic.sl 
Rights did not improve the ability of the 
pilots to locate the ntliei airccaft more 
qiiickiv. Tlic participants were impressed 
with the iliRicnlties in seeing each other. 

Hard to See From Tower 

Tlie observer in the lower stated dial 
Iroin tliiit position the DC-3 was clearh 
visible .and could be easily located during 
the entire series of flight tests. The Cessn.a 
htwond tliree miles was extremely hard to 
see and follow while it avas proceeding either 
directly toivard or away from the range sta- 

\VTicn the Cessna was proceeding in- 
bound it first appeared to be so small and 
far away that it seemed unlikely that both 
it and the DC-3 would arrive at the colli- 
sion point at the same time. It was onh 
during the last few seconds prior to arrival 
over the collision point that the Cessna 
appeared tn he in close proximity to the 



Tire ini'cstigation included an exhaiistiie 
sejicli fnr eyewitnesses to the collision. 
Many persons in the irmnediatc area were 
contacted and gave ilatemcnts concerning 
their observations. Nearly all agreed that 
flic wxather was cleat and that visibility 
was good in all directions. Those best posi- 
tioned to observe the aircraft stated that 
the DC-3 appealed to be heading south nr 
sonth-southwest. 

W’itnesses who saw the Cessna .saw it 
only a few seconds before impact. They 
sairi it appeared to be flying southeast 
iiist before tlie .accident. They also said 
the collision did not seem imminent until 
a few seconds before it occurred. Others 
.staled that even then there appeared to be 
vertical separation between the aircraft. 
None saw either aircraft take evasive action. 
Many observed components of the Cessaa 
separate during the impact and staled it 
plunged to the ground immediately. 

ANALYSIS 

•\t the time of the accident, weather 
conditions were cleat and the visibility was 
at least 10 miles. Weather was therefore 

Considering all the available evidence it 
IS probable that the Cessna pilots heard 
the tower clear them for a simulated low 
Ircrinencv range approacli, including the in- 
struction to report on the procedure turn 
inbound. It is helieicd that this was heard 
on 110.1 me. because the low frequenev 
receiver w,is prohablv then being used for 
navigational purposes and would not have 





THE FORTUNES OF PEACE 


America's first successful long-range pilotless 
bomber— the TM-61 Martin Matador — is a major 
weapons system conceived and developed in peace- 
time. And it is helping to keep the peace in an im- 
portant way. 

For the Matador is in quantity production, and 
already widely deployed. As the first aircraft having 
complete interchangeability of parts, it is transport- 
able by air and can be delivered unassembled for 
stockpiling in critical outpost areas. 

The new engineering concept that produced the 


Matador has already revised many design anil pro- 
duction standards in the aircraft industry. For this 
versatile weapons system is being produced at the 
lowest cost-per-pound for comparable production, de- 
spite performance requirements more severe than 
those for most piloted aircraft. 

Today, the new Martin engineering concept is re- 
vising the calendar on some of the moat advanced 
(light and weapons systems projects now in the re- 
search and development stages. 

These are among the Fortunes of Peace ! 
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Launching ideas 

into reaiity 
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. . . bold, imaginative ideas that work, 
that became real serviceable aircraft — the CF-100, 
the Jetliner and now nearing production, 
the new secret supersonic interceptor — all this 

in the short dramatic period of ten years. 

The research, engineering and production 
resources of Avro Aircraft form the nucleus of 
Canada’s newest industrial facility that has proved 
it has successfully met the exacting time schedule 
of the Jet Age and is now at work meeting, with reality, 
the supersonic demands of tomorrow. 
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What’s your need in sub-contract production? 



whatever your need . . . 

PA S T U S H I N WILL WORK WITH YOU! 
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THE WINSLOW 


STANDARD 


MULTI -JET 
GAGE 


perfect precision 
thickness 
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engine blades 
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o merr<lrt9 of part 
taster production 
quicker delivery; lower cost 
o maintenance 


S'Skllled eperatera 


Here is the answer to specific thickness control 
on a mass-production basis... more accuracy 
— faster gaging-lower investment-lower op- 
erating costs. This versatile new gage can be 
supplied to give every known check on edge 
thickness and pitch, on chord width, on valua- 
ble miscellaneous features. You solve the 
accuracy problem with Winslow's simplified, 
rugged construction that preserves perfect 
alignment and the Winslow-engineered self- 
contained hydraulic system that guarantees 
equal pressure at all check points. You get 
faster production-up to 10 times as fast as 
other gages-as high as 600 per hour. Winslow’s 
patented new design and assembly from pre- 
cision -built interchangeable components mean 
lower original cost, with delivery in as little as 
three weeks, and quick, economical up-dating 
when your part changes. You save on the use 
of less-skilled labor. You save on maintenance 
-normal service wear Is negligible for years, 
Write today. Get the full story on the Winslow 
Standard Multi-Jet Gage and "More Accuracy 
for Less Money." 



WINSLOW MANUFACTURING CO. 

17SS EAST 03 ST, — CLEVELAND 14, CHID 


l^mt wme, wl pAeeiatcm. cmdiw?/ 


tween w.itching for other airaaft and the 
duties of an instrument fliglit instructor. 
Many of tlicsc duties would result in 
checking the cockpit instruments and tecli- 
iiiqucs of the student. 

The Board recogniacs -the afoiemcntioncd 
factors U'liich made it difficult for these 
pilots to see tile other aircraft and acknowl- 
edge tliat to do so required the highest 
degree of vigilance. However, tlic Board 
expects flight crews to exercise the utmost 
vi^iance in order to cany out their respon- 
sibility and is of tiic opinion that if both 
crews in this iiiStaiice had maintained a 
Inokout commensut.atc with tlicir respon- 
sibility this accident could have been averted. 

As a result of this accident the Board's 
Bureau of Safety Regulation is studying 
the Civil .-kit Regulations to sec if any 
revision or modiflesHon is necessary. 

FINDINGS 

On the basis of all available evidence 
the Board flnds that: 

1. Trans World .Airlines, its crew, and 
aircraft were airrcntlv ccrtilicatcd and the 
flight was properly dispatched. 

2. The Baker Rying Service flight was 
dispatched according to an authonaed ac- 
tivity of the oiganization and both pilots 
were ccrtiffcated for an instrument training 
flight. 

T. Both aircraft were piopctly maintained 
and there was no eviaence of structural 
failure or malfunction prior to the collision. 

4. .At the time of the acident the DC-? 
was engaged in touch.and.go landings and 
the Cessna was making a simulated instru- 
ment approach using the Kansas City low 
frequency radio nnge. 

5. The Cessna flight was given a stand- 
ard clearance for the approach and was 
requested to report on the procedure turn 
intaund; this was acknowledged. 

6. Tile lower personnel did not receive 
a report from the Cessna during the proce- 
dure turn. 

7. The DC-T did not fly acording to the 
approved traffic pattern of the airport. 

S, The collision took place at a position 
whicli was normal for the Cessna during 
the later part of the simubted instrument 
approach. 

9. Evidence indicated there was no eva- 
sive action taken by either crew. 

10. No advison' information was given 
either crew by the tower with respect to 
the other's presence. 

11, For a short period of time both 
crews could have seen the other's aircraft 
along its flight path, 

12, The position of the sun and the 
weather conditions were not factors in the 
accident. 

PROBABLE CAUSE 

The Board delemiincs that the ptobahic 
cause of tins acident vvas the failure of the 
DC-3 crew to observe the Cessna and to 
comply with the prescribed airport traffic 
pattern which resulted in their converging 
and overtaking it. Contributing factors 
were the failure of the tower controller to 
advise the DC-3 that the Cessna was making 
a simulated instrument approach and the 
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failure of the instructor-pnot of the Cessna 
to report inbound, and to sec and avoid 
the other aircraft. 

By the Civil Aeronautics Board; 

Ros .1 Rialey 
Joseph P. Adams 
Chan Gurney 
Hamiar D. Denny 

SUPPLEMENTAL DATA 

The Civil Aeronautics Board was noti- 
fied of this accident at 1120. July 12, 1933. 
An investigation was immediately begun 
in accordance with the provisions of Section 
702 (a) (2) of the Civil Aeronautics Act 
of 1938, as amended. A public hearing 
vvas held fuly 28 and 29, 1953. and reopened 
to receive additional information on Sep- 
tember 13, 1955. 

Air Cdrrier ond Baker 
Flying Service 

Trans World Airlines, Inc., is a sched- 
uled air canier incorporated in the State 
of Delaware with its principal offices located 
at Kansas City, Missouri. It operates un- 
der a currently effective certificate of public 
convenience and necessity issued by the Civil 
Aeronautics Board and an air carrier 0 |ieral- 
ing certificate issued by the Civil .Aeronau- 
tics Administration, ITicsc authoriae the 
compny lo transport by ait persons and 
property over numerous routes. 

The Baker Flying Service, owned and 
operated by W'ilbcrt N. Baker, is located 
on tile Kansas City Municipal Airport 
and was organized in October 1944. The 
q^nixation holds an approved school cer- 
tificate issued by the Civil Aeronautics 
Administration and is approved to train 
pilots for private, commercial, initnictor. 
and instrument ratings. This function is 
canied out with seven aircraft operated 
by the organization. 

Flight Personnel 

• Baker Flyiug Service. Aft. Thomas D. 
Jones, age 23, held a currently effective air- 
man certificate with commercbl, instruc- 
tor, and in.slrument ratings and a rating 
for the aircraft involved. lie had been em- 
ployed by Mr. Baker since 1933- Mr. Jones 
had logged 3,086 flying hours since 1944, 
of which neatly 2,000 hours were in the 
type aircraft involved. His lavt phvsical 
examination was completed October 16, 
1934. 

• Tfiim World Airlines. Captain Hentv D. 
Orr. age 44. held a currently effective air- 
line transport rating with au appropriate 
rating for the subject aircraft. He was em- 
ployed by the company January 2. 1941. 
Captain Orr had accumulated 13,397 living 
hours, of which 3,716 were in the DC 3 
type aircraft. His last physical ex.aminatioii 
was completed April 23] 1935. 

First Officer Robert L. Horton, age 28, 
held a currently effective airman certificate 
with commercbl pilot and instrument rat- 
ings. He vvas emplovcd bv Trans World 
Airlines May 18, 1933, First Officer Horton 
bad accumubted 5,450 flving liouts, of 
which 82 hours were in the DG3 and 800 
hours in other twin-engine aircraft. Hie 
last CA.A physical examination wax accom- 
plished May 24. 1933. 

Mr. Samuel H. Rempel. age 25, tlie 


student capQot of the Cessna, was em- 
ployed by Trans World .Airlines as a student 
copilot May 31, 1955. He had 1,403 flying 
hours, of which seven hours were In the 
Cessna 140 aircraft. Mr. Rempel held a 
currently effective airman certificate with 
a commercbl rating. His last physical ex- 
amination was completed May 4, 1955- 
The Aircraft 

The Douglas DG3 bore manufacturer's 
serial number 7384. The airframe had ac- 
cumubted 16,328 total Rying hours. The 
enmes were Pratt and Whitnc)' S1C 3C 
and the propellers were Hamilton Stambrd. 

The Cessna 140A was leased by the Baker 
Flying Service in June 1955. The airfrauic 


had accumulated 2,191 hours, of which 81 
were since the bst 100-hour engine and 
airframe inspection. The aircraft had re- 
ceived an annual inspection April 2. 1955. 

F'lOOD Spares Order 

North American Aviation. Inc, has 
received a S25 million Air Force order 
for F-IOOD aircraft, spare parts and 
related equipment. 

North American also received a $5 
million Air Force order to ship sets of 
I'’-86K airplane parts, spate parts, 
special fools, ground handling ^uip- 
ment and related equipment. 


REVISED CATALOGUE of METAL 
HYDRAULIC CLOSURES for AIRCRAFT 

Tubing Seal Cap, Inc. manufactures metal pro- 
tective closureo for handling, shipping and stor- 
age of aircraft hydraulic lines and assemblies. 
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AIR TRANSPORT 


Rothschild Denies Hampering Aviation 


Commerce Undersecretary disputes ■ground-minded' 
charge, opposes separate CAA, defends hriiig of Lee. 


By Preble Stayer 

Washington— Commerce Under Sec- 
retary for Transportation Louis S. 
Rotbschild vigorously disputed Demo- 
cralic charges that his department has 
been hampering civil aviation devclop- 
mait and air safety through "ground- 
minded” economy tuts (AV\' Jan. 16, 

p, 28), 

Rothschild testified last week before 
the Senate Commerce Aviation Sub- 
committee as the first opposition witness 
to a bill sponsored by Chairman Mike 
Monroncy (D.-Okla.) which would 
separate the Civil Aeronautics Adminis- 
tration from the Department of Corn- 

Sen. Monroncy introduced his meas- 
ure following the firing of Tted B. Lee 
as Civil Aeronautics Administrator by 
the Eisenhower Administration ii\ mid- 
December. He has used the hearings 
to inquire into the circumstances sur- 
rounding Lee's dismissal, 

Rothschild told the Monroncy sub- 
committee that Lee’s resignation was 
accepted "in the best interests of the 
efficient administration of the CAA.” 
11c said any further comment on the 
matter would be inappropriate since it 
w-.is a inattcr resting .solely with the 

Lacked Salesmanship 

Under questioning by Monroncy, 
Rothschild indicated that I-ce was fired 
hecausc he had not been a good team 
man. salesman and planner. The Com- 
merce official said that Lee was not 
(iioiigli of a ulcsinan even to justify the 
CAA budget rcmicst before the House 
Appropriations tomniittcc. He didn’t 
esen get close to it, Rothschild said, 
t'nrthcnnorc. he said. Lee had no pro- 
gram to meet future needs of CA.A and 
never developed such a program until 
requited to do so by the congressional 
Appropriations Committees. 

'Ilic Commetee Dcpartme'iit had 
grown increasingly disturbed by the 
lack of action. Ro'thsclhkl said, and he 
added. "Quite properly the Congress 
shared nur dissatisfaction with the dc- 
lay.’’ 

Rothschild did, howeset. e'xptcss con- 
cern at the rapid rate of tuimwcr in 
the top C.AA ixist. Nc\erthelcss, he 
said, "it would be a most serious aban- 
donment of our responsibility' to the 
people of this country if wc allowed a 


desire to create a record of longevity to 
outweigh the requirement that every 
iiicum^nt of high office must con- 
stantly demonstrate the best ability in 
fulfilling his responsibilities." 

Monroney’s various attacks recently 
against the Commerce Department 
were also taken up by Rothscfiild. He 
noted that allegations have been made 
that the Commerce Department has 
sought to impede the advancement of 

terfering with the operation of the 
C.AA, and suppressing reports of vital 
concern to our aviation interests. 
Suppression Denied 

"There is no evidence in the record to 
support any of these charges." Roths- 
rliild claimed. He said "there is no 
truth whatsoever to the charge that we 
in the Department of Commerce have 
pinched pennies at the expense of air 

Rothschild went to great lengths to 
refute the claims of suppression. He 
emphatically denied that the Com- 
merce Department had suppressed a 
portion of the report of the Presidential 
Advisory Committee on Transport 
Policy dealing with aviation matters. 
He said the report dealt solely with 
surface transportation matters. A com- 
panion report of Civil Air Policy made 
by the Air Coordinating Corhmittee 
was released and sent to the Congress, 
he .said. 

The subcommittee ha.s been given 
II copy of the CAA management survey 
made bv Cresap, McConnick and 
Paget, which is not suppression. Roths- 
child said, lie .said it had been left to 
the subcommittee’s direction as to 
whether or not it should be released. 
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1’hc Commerce Department is opposed 
to releasing the report at this time, 
Rothschild said, because it has nut 
been decided whether the recommenda- 
tions will be adopted. 

Continuous Evaluation 

Rothschild also claimed that leaks of 
the C.Aa five-year airways plan came 
from within CAA and that he person- 
ally had to order further leaks stopped. 
I’he only reason for yvithholding publi- 
cation at the time, according to Roths- 
child. yvas that the airways plan had not 
been coordinated with industry or 
within the Government, not had it been 
submitted to the congressional com- 
mittees which had directed its prepara- 
tion. He noted that the five-year air- 
ways plan has since been delivered to 
the Appropriations Committees. 

Regarding forcing budget limitations 
on funds for civil aviation. Rothschild 
said the only polics- requirement was 
to justifv fullv every request for funds 
sought from Congress. "There is noth- 
ing in the record here or anywhere else 
to show that ait safety has e\'cr been 
compromised by this policy,” the Com- 
merce Undersecrotary said. 

Rothschild said. "We have continu- 
ously evaluated the operations of CAA 
in the light of best serving the interests 
of aviation and have taken corrective 
action whenever the need arose. We 
have not hesitated to seek adequate 
funds from Congress when the need for 
expenditure could be justified— and we 
have insisted that monies made avail- 
able by Congress be prudently ex- 
pended to assure the best possible scr\'- 

!t was noted bs' Rothschild that the 
CAA budget request for funds to estab- 
lish air navigation facilities in the cur- 

than three times greater than had been 
appropriated for the same purpose in 
Fiscal 1955. He said, "This year the 
Administration had forssarded a CA.A 
appropriation request for an even 
greater sum (S40 million) in order to 
assure prompt initial implementation of 
the fisc-ycar plan. 

Opposes Separotion 

Rothschild was confident that next 
scat’s CAA budget inacases can be 
ju.stificd. lie added: "We are in a 
better position to obtain more sym- 
pathetic consideration from the Con- 
gress than has been the case in past 

Rothschild strongly opposed the 
Monroncy bill to separate CAA from 
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Commerce Urges Law to Remove 
Trunkline Subsidy ‘Eligibility’ 


the Department of Commerce. The 
bill, he said, would fly in the face of a 
1 5-ycat bipartisan effort to group Gov- 
ernment agencies "in a logical and effi- 
cient manner under immediate Cabinet 

He told Sen. Monroncy that "if your 
proposal to set up CAA as an inde- 
pendent agency was to be carried to a 
final conclusion, it would mean no de- 
partments at all and all independent 
agencies in Government.” 

The Monroncy bill, Rothschild said, 
"Wouid bo a backward step, creating 
ronfusion, waste and inefficiency, there- 
by blocking progress and jeopardizing 
safety." He said it svoiild have these 
effects; 

• Spin the CAA off into governmental 

• Reverse a sound, 15-ycar trend in 
Government. 

• Divorce CAA from its sister trans- 
portation agencies now under the De- 
partment of Couimtrce. 

• Contradict the expressed views of 
the Eisenhower Administration and the 
three preceding Presidents. 

House Bill 

It was stressed by Roth.schild that 
rlie primary function of CAA is safety 
He said to achieve safets' goals re- 
quires the very best Icadersiiip svliich 
will produce efficient administration, 
sound planning and constant cs-alua- 
tion and rc-es'aluaticm of all levels et 
operation. "Deficiciicic's in mccKng 
this public trust cannot be pcrinittc'd," 
he .said. 

Rothschild concluded that establish- 
ment of CAA as an independent agencs 
ssould be contrary to the best interests 
ol aviation as well a.s being adverse to 
good Gosemment managcnicnt. 

Companion Bill 

Mt-anwliilc, the House Commerce 

companion bill on C.AA scisaration 
which w-as introduced bv cliaimian 
I’trcy Priest (D.-l'cnn). 

Rep. Priest referred his mra.surc to 
the .Aviation Subcommittee, of which 
Rep,^ ()ren Ilattis (D^.-Ark.) is eli!|itman, 

claimed "there is ample csidcncc of 
umvarranted interfcn'iicc in recent vears 
by the Dc|*irtmcnt of Cumnicrcc in 
asiation matters that haic retarded the 
tievciopnient of chil as'i.ition.” 

Consequently, he added, "CAA 
should be made an independent aecnev 
in the interest of both safety and cffl- 

Rcp. Harris said that due to the "ini- 
portance of the subject and the recent 
unfortunate circumstances.” he will 
schedule subcommittee hearings on 
the Priest bill "as soon as possible." 


Washington— 'I'hc Undersecretary of 
Commerce for Transportation Louis 
Rothschild renewed his request for leg- 
islation to eliminate donrestic trunk air- 
lines for "eligibility" fur subsidy in 
Icstimonv before the House Commerce 
Subcomriiittce headed bs- Rep. Oten 
Harris (D.-Ark.). 

Rothschild recommended: 

■ That legislation be enacted separat- 
ing airmail payments from subsidy pay- 
ments. This is now accomplished lay 
executive order, 

• That Civil Aeronautics Board be 
iven authority to remove airlines that 
avc passed the desclopmciital stage 

front "esen the eligibility for subsidy 
where this is in the public interest.” 
C.AB Chairman Ross Rizley also took 
this position in a report to the Senate 
Commerce Committee last scar (.AW' 
lime 6. 1955, p. 125). 

• That subsidies to airlines in the de- 
sclnpment phase be paid by "contracts 
fixing the term of the Government's 
subsidy obligation and the durntiou of 
any such obligation." 

Rothschild told the subcommittee: 

"Wc do not belicse that subside 
itself is necessarih' undesirable. There 
are times and circnmstanccs which 
justify Federal financial aid as the only 
nay of assuring the realization of im- 
portant natiima! objccti'-cs. The Fed- 
eral funds thus fat speirt for airline 
support base helped to make possible 
the industry 's spcelacular elcsclopment, 
with its consequent benefits to our 
economy and defense. . . . N'eicrtlieless, 
it must also be recognized that subsidv. 
in its sery nature, represents a govern- 
iiierit.il intervention into the normal 
workings of our competitise economs. 
While such intervention nm\ Isc neces- 
sary under appropriate conditions, it is 



obviously desirable that the Govern- 
ment minimize its assistance just as 
piomptly ,is the industry’s development 
will permit.” 

Declaring that today "tlicre is no 
more commercial haz.itd in operating 
an airline than there is in doing anv 
other thing in the contmetcial field, ’ 
Rothschild added; 

"1 don't know of any other industries 
that have a timeless call on the Treas- 
iin' of the U.S. to protect themselves 
against loss as does the domestic airline 

lie endorsed continued cligibilitv for 
subsidy for local service lines and intcr- 

Other witnesses at the hearings were: 

• Crocker Sirow, former president of 
the National A.ssociation of State Avia- 
tion Officials, urged that small personal 
aircraft be cxcniotcd from the rcqm'rc- 
TTcnt of airworthiness certificates. He 
attributed the "retrogression in personal 
flying” to the fact th.it it nmv takes 
"several vears and hundreds of thou- 
sands of dollars" to obtain airworthiness 
clc.irance from CAB for small .lircraft. 

• Two labor icpicsenlatives stronEly ob- 
jected to the proposal to withdraw 
snpen'isorv airline personnel from cov- 
erage of the Railway f.ibor Act. Thev 
wac fames Highsaw of the Railwav 
labor Executives' .Assn, and George 
Riley of the AFI.-CIO. 

• Francis O'Connell of the Transport 
AA'orkers Union opposed legislation 
exempting mechanics of airlines certi- 
fied bv Chil .Acmnantics .Administra- 
tion from the requirement for indh'idual 
C.AA airmen certificates. 

• Rowland Quinn, president of the .Air- 
line Stewards and Stewardesses Assn., 
urged that flight iftcndants bo required 
to obtain CA.A airman certificates. 

• William Kinnard of the .Air I-ine Dis- 
patchers Assn, urged that coverage of 
the Railwav Ijbor Act be extended to 
cmplovcs of U.S. airlines oserscas. 

Traiis-Canatla to Purchase 
Four U, S. Jet Liners 

Tran.s-Gmad.i Air Lines has decided 
to Inn- ail American turbojet transport 
instcjid of tile British Comet 4, accord- 
ing to TCA president C. R. McGregor. 

McGregor has announced tiuit the 
Canadian carrier will bnv cither the 
Douglas DC-S or the Boeing 707. hut 
no decision has been made betw een the 
two aircraft. 

W'hen a decision is reached, Trans- 
Canada will place .in order for four 
aircraft for delivers' in 1961, McGregor 
said. The order will total S35 million. 
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VERSATILE NEW STRONG MAN 
OF THE USAF 

C-130 HERCULES 


Meet the Air Force’s first prophet transport for miliary air 
power and peacetime airlift. 

Powered by four Allison T56 prophet engines, this mighty 
aerial carryall flies cargo and men farlher.fasler mi al lets cosl 
than any other combat transport. 

Destined to make history, the USAF Hercules is now in pro- 
duction at Government Aircraft Platit No. 6, Marietta, Ga., 
America’s first prop-jet production line for transports. 
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GOVERNMENT AIRCRAFT PLANT 


Boeing Names Two New Divisions 
To Handle 707, B-52 Production 


Boeing Airplane Co. last week an- 
iiounecd the creation of <i Transport 
Division and a new Seattle Division 
to absorb between them the functions 
of the present aircraft miinufaeturing 
operations in Seattle. 

The Transport Division will be re- 
sponsible for the production of Boe- 
ing’s 707 commercial jet transport and 
the KC-H5 and KC-97 tanker-trans- 
ports. lire Seattle Division will handle 
the B-52 bomber and "other major dc- 
sclopmcntal projects.” 

At the same time. President Wil- 
liam M. Allen announced the formation 
of an os'crail corjjonitc headquarters or- 
ganization, also to be located in Seattle. 

Tlie reorganization was instituted, 
Boeing said, because of the company’s 
growtli and tlie increased complexity 
of its products. Allen said it will be ac- 
complished by a "phased transition” 
and may not be entirely accomplished 

Boeing's W'icliita Division, Pilotless 
Aircraft Division and Industrial Prod- 
ucts Division will continue tlieir pres- 
ent responsibilities. 

.Appointment of hvo sice presidents 
a'so was announced bv .Allen: thev arc: 

• J. B. Connelly now director of con- 
tract administriifinn, vice president and 
general manager of the Seattle Dir ision. 

• Lysle Wood, present director of the 
Pilotless Aircraft Division, vice presi- 
dent and general manager of that di- 

!n other reassignments announced bv 
Allen: 

Robert Regan, operations manager, 
Manufacturing Department, Seattle, 
becomes manufacturing manager of the 
Transport Division. Maynard Pennell, 
now chief project engineer-aircraft, be- 
comes chief engineer of the Transport 
Division. 

N. D. Showalter. chief engineer, 
AV'ichita Division, becomes assistant 
genera! manager of the \^'ichita Divi- 
sion. Tors' Camicm, chief project en- 
gineer. Wichita Dir ision, becomes chief 
engineer of that division. \\'. W. Rut- 
ledge, now operations manager, will be- 
come manufacturing manager, Wichita 
Division. 

The newlv-creatcd headquarters staff 
under President Allen includes: W. B. 
R. Beal, senior vice president, to whom 
all division managers will report; E, C. 
Wells, vice president, engineering; F. P. 
I-audan, vice president, manufacturing; 
J, C. Ycasting, vice president, finance: 
Clyde Skeen, controller; Evan Nelsen, 
treasurer; A, F, Logan, vice president, 
industrial rebtions; J. E. Prince, vice 
president, administration, and secre- 


tary. and Harold Mansfield, director of 
public relations. 

In another move, Boeing also an- 
nounced a regular dividend of 25 cents 
per share, payable Mar. 9 to stockhold- 
ers of record as of Feb, 17. 

White House Returns 
Pacific Case to CAB 

M'ashingtoii— The sfrugglc over the 
great circle route across tlic Pacific has 
taken another turn with a White House 
decision to shift the issue back to the 
Civil Aeronautics Board for reappraisal. 

President Eisenhower has asked CAB 
to take another look at the question ot 
whether Pan American World Airways 
should be allowed to fly the great circle 
route, bring the record up to date and 
submit a new decision. 

The White House action gives Pan 
American another chance to present its 
case and temporarily removes the threat 
of denial, since the CAB originally 
advised the President to turn down the 

lie has been considering his decision 
since the rest of the Trans-Pacific ease 
was decided last Kebruary. 

Eisenhower said he is informed that 
equipment capable of operating nonstop 
across the Pacific consistently isn't avail- 
able yet, and in the absence of new 
considerations, he secs no reason to 
change his original decision. 

But the President also said lie has 


been advised that developments have 
arisen that may make some of the con- 
siderations raised by the CAB no longer 
applicable. "1. thcrtforc. request tlie 
Board to consider the case in the light 
of any new and relevant circimistanccs 
or developments that it finds to exist, 
and advise me as soon as possible as to 
its findings and conclusions thereon," 
he s.aid. 

A kev factor in new considerations 
will he the improved subsidy picture 
in the Pacific. Increases in passenger 
and military mail traffic have enabled 
both Pan American and Northwest Air- 
lines to get off subsidy, 

A decision on the great circle issue 
was postponed last year when the Presi- 
dent issued his decisions on other issues 
in the Trans-Pacific renewal case and 
the West Coast-flawaii case. The 
CAB recommended that the P.AA ap- 
plication to drop its inid-Pacific stop 
restriction be denied. 

Now the White House has decided 
to put off a decision again, and CAB 
will have to reexamine the situation 
anti make a fresh recommendation. 

Johnison Elected President 
Of Air Cargo, Inc. 

Emery F. Johnson. 45, was elected 
president of Air Cargo, Inc., last week 
at a board of directors meeting in 
Washington. Johnson first joined ACl, 
the scheduled airline's aircraft pickup 
and delivery organization, in 1947 as 
secretary and tariff agent. He was 
elected vice ptcsidcnt-gcncral manager 
in 1950. A 25-ycar veteran of the air- 
line industry. Johnson has worked for 
Trans World Airlines, United Air Lines 
and the Air Transport Assn, 
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How telemetered flight test data speeds 
development of G-E flight control systems 


By allowing engineers on the ground to evaluate teat 
data while flight tests are in progress, a telemetering 
system is speeding the development of Genera! Electric 
flight control systems. Any required in-flight adjust- 
ments to equipment or changes in flight test plans are 
radioed directly to the test pilot. This ability to refine 
the tests as they are in progress greatly increases the 
amount of pertinent data that is collected per flight. 

General Electric has extensive experience in design- 
ing. developing, and manufacturing many types of 
flight control systems. Valuable experience has also 
been gained with tieing in flight control systems to 
bombing, approach, and fire control systems. All this 
experience is being put to use in building flight control 
systems for the latest supersonic aircraft. 

FOR DETAILED INFORMATION on G-E flight con- 
trol systems, contact your General Electric Aviation 
and Defense Industries Sales Office. Section 221-4, 
Schenectadv S, New York. 
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EAL-Colonial Merger Approved 
By President, Ending Long Battle 


Washington— The Eastern-Colonial 

merger has been apprm’td by President 
Eisenhouer and the Civil Aeronautics 
Board, aiding a three-year struggle by 
Eastern Air Lines and Colonial Airlines 
to combine their operations. 

llio President rejected last minute 
efforts by National Airlines to block the 
merger with a direct appeal to the 
kVhite House after the CAB submitted 
the case for presidential approval. 

Kina! approval came just three das's 
before the agreement between the two 
airlines would have expired. Under the 
agreement. Eastern will take over 
Colonial's assets with a trade of one 
share of Eastern stock for two shares 
of Colonuil's. Tile CAB found that 
the merger won’t result in monopolv or 
testrain competition, 

CAB approval of the agreement con- 
tained two conditions. K'or rate-making 
purposes, the assets acquired bv Eastern 
must be entered on Eastern's books at 
their book I’alue on the date of the 
transfer. And the merger agreement is 
subject to the labor protective provi- 
sions applied bi- the Board in the Slick- 
Flying Tiger merger Case. 

'Arm's Length' 

Tlie CAB found that the negotiations 
between Colonial and Eastern were 
"carried on at arm's length” and re- 
jected contentions of National Airlines 
that Eastern retained control of Co- 
lonial while negotiations were going on. 

The approval of the merger marks 
the end of a long sequence of negotia- 
tions and ini’cstigatioiis. The agreement 
approved last week is the second ne- 
gotiated between the companies and 
endorsed by the Board. 'Ihc first one 
was rejected by the President because 
Eastern had gained illegal control of 
Colonial. Through the wliole process, 
National Airlines has carried on a 
spirited, vigorous battle to frustrate tlic 

t"^c C.AB approied the original agree- 
ment in spite of its finding that Eastern 
had acquired unlawful control of 
Colonbl. The Bo.ird felt that public 
interest factors, including subsidy sav- 
ings, were more important than the con- 
trol issue. Prcsidait Eiseiihowci didn't 
agree and turned the proposal down. 
National's Views 
•A control imestigation was initiated, 
and Eastern took steps to taminatc its 
control of Colonial. Last vear, the Beard 
found that the control had terminated, 
and the two carticts submitted a new 
agreement for approval. 

National has fought the merger at 
the CAB and in the courts- When 


the Supreme Court finally turned down 
the carrier, National petitioned the 
Prcsidait directly, asking him to send 
the decision back to the CAB for re- 
hearing. According to the protesting 
canicr, the President was being asked 
to approse a merger which violates 

National pointed out that in the 
ptesious ease, the Government found 
that Eastern illegally controlled Co- 
lonial. The carrier said that “nowhere 
has there ever been a violation so rele- 
vant to an instant case and a violation 
so flagrant and calculated as Eastern's 
in this case. . . ." 

An Eastern-Colonial merger does 
nothing mote than reward the law- 
breaker and permit Eastern to keep the 
fruits of its ill-gotten gains. National 
told the Ptesident. 

"Apart from the issue of whether 
Eastern's illegal activity should be re- 
warded by presidential approval, there 
lies the more important question of 
compliance by the Ciiil Aeronautics 
Board with the mandate of Congress 
for a he.iring on sbitutory issues," Na- 
tional said. The carrier says the CAB 
denied it a fair hearing on the merger 
agreement. 

National said that a nciv hearing 
would rcs'cal a sub.ihinfial improvement 
in Colonial's subsidy situation and 
would show that Eastan’s dominance 
of the East Coast travel market has 
been extended at a phenomenal rate. 

Eastern's board chaimian E. V. Riek- 
cnbackcr called the move "tipical of 
the obstructioiii.st tactics National Air- 
lines has been using for more than 
three years in their attempt to defeat 
the EAL-Colonial merger, which evetv 
Government agency has found to be 
in the public interest and which the 
stockhalders of both companies have 
mcrwhclmingly approied." 

Court Refuses to Grant 
Stay in Irregular Case 

Washington-Nonschcdulcd carriots 
became supplemental air carriers this 
month when the U. S. Court of Appeals 
decided not to stay the Civil .Aeronau- 
tics Board decision in the Large Irtcgu- 

After dclai’ing cffcctiiencss ot the 
decision from Jan. 1 to Jan. 1 5 with a 
temporary stay, the Court of Appeals for 
the District of Columbia declined to 
issue a further stay, and the order went 
into effect. Tlic court still must hear 
testimony on the merits of the ease, 
since tlie scheduled airlines have asked 
for judicial res’icw. 


The former irregular and large irregu- 
lar transport carriers can now operate 
domestically as supplementnl carriers, 
although the international phases of the 
decision have beai temporarily staved 
bv the CAB pending a W'hitc House 
opinion. 

The tw’o air exchanges authorized for 
the use of the membets of the Air 
Coach Transport As-sn. and the Inde- 
pendent Military Air Transport Assn, 
also became effective this month. 

Supplemental air carrier interim oper- 
ating authorizations haix: been issued to 
45 former irregular carriers. Tire CAB 
listed 49 carriers eligible for the new 
cxeiTiption authority in its original de- 
cision, but four carriers have become 
ineligible. American Air Export and 
Import Co. received a cetbficate for 
schcdulcd-cargo service, rcmoi’ing it 
from the list. 

Three irregular carriers are ineligible 
because they have not filed required 
operating statistics with the CAB, 
'niesc three— Continental Charters. 
Caribbean American Lines and Econ- 
omy Airways— can make themselves 
eligible for the new authority by filing 
the dclinquait reports. 

Harding Report Wins 
Military Backing 

'I'lie Harding Aviation Advisory 
Group's recommendation to the Budget 
Burciu for a lone-range study and plan- 
ning of iir iation facilities under full-time 
direction (AW Jan. 16, p. 26) has been 
met with wide acceptance by the Go\- 
eriiment agencies insolved. 

The Deparhnents of Defense and 
Commerce, as well as the Air Force and 
Navy, all agree with the group's find- 
ings. 

Rcnbcn B. Robertson, Deputv De- 
faisc Secretary, Siiid the report is "ex- 
cellent and impressive.” He said there 
is no question coordination Is needed. 

Louis S. Rothschild, Undcrsccrctarv 
of Commerce said "the job at hand 
could be made a great deal easier if 
these rccomiiicndatioiis arc imple- 
mented." He pledged his support for 
continuing coordination with the mili- 

Thc Niisy will gl.idly participrite in 
the recommended study, James II. 
Smith, .Assistant Secretary fnr Air. siiid. 
Hc expressed a hope for an earlv initi.i- 
tion of the study "under strong tech- 
nical leadership." 

'Ibc Ail Force re-affirmed its willing- 
ness to work with all interested agencies 
toward achieving a “conimon sssfan" 
of air traffic control and "gladiv offers 
to contribute our resources to the 
recommended study." 

Only sour note was struck by Sen. 
Mike Monroncy (D.-Okla.), who took 
issue svith the Harding report. 
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FIRST IN MECHANICAL ACTUATION 


YARD 


The facilities of the Vard company 
are geared to the quality 
requirements dictated by 
aii*craft standards. 

Production 
ground ballscrews 
are manufactured with 
equipment and methods developed 
by Vard specifically for 
close tolerance airborne applications. 


Vard engineers will analyze your 
ballscrew requirements to detemine the advisability 
of single or multiple ball circuits. Either of 
these options may utilize all load balls or alternate load 
and spacer balls. 
You may be sure that the combination 
indicated by our analysis will best 
meet your needs and will be produced 
by the finest facilities available. 



European Lines Plan 
20% Summer Increase 

Europe's sclicdulcd iiirlincs are in- 
creasing pa.sseiiger capacity 20% to 
handle anticipated increases in tourist 
and bu.sincss travel during the coming 
summer season. 

lliis summer's increase is substan- 
tially more than the 14% increase in 
capacity made to handle 1955 peak 
season Ituds. This year, summer sched- 
ules will run generally from Apr. 22 
to Oct. 6. 

The 20 International Air Transport 
Assn, airlines wliich carry most Euro, 
pean traffic met in Paris this month to 
set up schedules for the 1956 peak 
season. At the meeting, plans were 
completed to integrate European sched- 
ules with intercontinental flights to 

traffic which will include 70 flights a 
dav to and from North and South 
America. 

The European network will be ex- 
panded this summer to include service 
to Bergen. Bardufoss, Ostend and 
Venice, and to Ankara where a new air- 
port has just been opened to commer- 
cial traffic. 

Seasonal services to Biarritz, Berne, 
Dinard, Deauville, Insbruck, Wangen- 
furt, Lourdes and Salzburg will be re- 
sumed for the summer. 

Increased apacity of the European 
carriers will be provided witli delivery 
of new equipment, including Super-G 
Constellation, DC-7C, Convair 440 and 
Britannia transports and S-5S hclicop- 

In an effort to simplify the cargo rate 


striitture, the lATA European Com- 
modity Rates Baird in Paris has re- 
duced the number of commodifi de- 
scriptions 52% and cut the number of 
special rates 40%. This move follows 
a similar revision of North Atlantic 
commodity rates made l.ist year. 

Tile Paris group will meet again in 
June to discuss further simplification 
and to coordinate the table of descrip- 
tions with those of the New York and 
Sail Francisco boards. Review meetings 
every six months are planned for the 


CAB Orders 


.. through Bakersfield-Kcii 


Chicago through O'Hare Airport as an 
alternate to Midway Airport, proriding the 
canier doesn't serve both airports on the 
same flight. 

Slick Airways an exemption to purchase 
three DC-6A aircraft from Aitwotk, Ltd- 

Bianiff Airways an exemption to provide 
free transportation to technical employes 
of Douglas Aircraft Co., Coniair Diusion 
of General Dynamics Corp., Piatt i Whit, 
ncy Aircraft Division of United Aircraft 
Carp.. Wright Aeronautical Division of Cur- 
tiss-Wright Corp., Collins Radio Co., and 
Bendix Aviation Corp., until Dec, 31. 


Kodiak .AiTwavs an exemption to operate 
area bound by latitudes 56 degrees north 

Iongitiidcs'f50 d^ets west and I5S degrees 
5b minutes west using aircraft having 3 
maximum takcol! weight of not more tlian 
26,000 lb. ^odiat cannot cany local fiaffic 

C 46 aircraft from Aircraft Invistment Co., 
Florida Aircraft Leasing Co., and Miami 
Airci^t and Engine Sales. 

chase a”DC-5 aircraft ^fra^Sslinenra^ 
Aeronautical Corp. 

Riddle Airlines an exemption to purchase 
j DC-4C aircraft from Trans Amerian Aero- 
nautical Corp. 


APPROVED: 


adopted by the International Air Transport 



ORDERED: 

Alaska Airlines’ final mail rate set at the 
rate proposed bv the Board in its show 
cause order for the period starting Jan. 1, 
1955. 

Local airline surface mail rates extended 
to Jan. n, 1957, at the rates proposed by 
the Board in its show cause order. 


DIS.M1SSED: 


Complaints against Delta Arc Lines, East- 
ern Air Lines. National Airlines, Pan Amer- 


ican World Airways and the Dade County 
Port Authority dialing disciimiiiation in 

port. The Board finds that the charges 
don't fall within the scope of the Civil 


Suspension and iavestigab'ou of an Air- 
line 'Transport Carriers rare between San 
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DO COMPLEX NEW 


DESIGN AND DEVELOPMENT 


PROGRAMS .INTEREST YOU 


long range progroms of design, 
development, ond production ore 
necessitating on expansion of our 
Lockheed Engineering Organizo- 
tion. Openingsleodingto odvonce- 
rnent in all categories of Engi- 
neering are constantly occurring. 

Qualified Engineers who are 
interested in career opportunities 
of unusual interest ore invited to 
inquire for further information. 



DENIED: 

National Airlines’ petition for dari^tion 
the Florida-Texas sereict ease. 


Shortlines 


► Central Airlines has resumed sersice 
to Sherman-Deniiison, Tex., after a four 
year lapse with a schedule of four daily 
flights to points on Centr.il’s system. 
Sherman Airport lias recently finished 
a development program which allons 
the airline to serve area with DC-3s- 

► Denmark’s Minister of Traffic iias 
asked his government for about $347.- 
000 for construction at Copenhagen's 
airport at Kastrup. Improvements in- 
clude widening of runways from 49 ft. 
to 82 ft. and construction of an addi- 
tional runway, Tlie program will in- 
ctease airport capacity so that DC-7C 
aircraft that are scheduled to begin serv- 
ice in 1946 will be able to serve the 
Danish capital. 

► Flying Tiger Line flew 59,697,650 
ton-miles of freight in 1955, a 63% 
increase over the preiious year. 

► KLM Royal Dutch Airlines has 
opened a scnicc office in Demcr . . . 
Kl.M has received the first of four 
Super-G Constellations ordered from 
Lockheed, and the tcniiiinin| three air- 
craft will be delivered this month and 
in Fcbtuacy. KLM n’ill operate the 
Super-C Constellation in its North 
Atlantic service. 



Helicopter Taxi for Dallas 


► Oakbnd International Airport h.m- 
dled 164,661 inbound pa.sscngcrs and 
174,718 outbound passengers last year, 
increases of 11,877 and 9,414 respec- 
tively over 1954. Landings and takeoffs 
increased from 181,708 in 1954 to 
193.478 in 1955, 

► Silver City Air Ferry carried 57.101 
vehicles and 166.219 |xi5scngets across 
the English Channel and the irish Sc.i 
in 1955. Vehicle traffic rose 34% and 
passenger traffic 48% in the period. 

► Southwest Airways has started serv- 
ice on its new Los .Aneelcs-San Fran- 
cisco route \ia Bakersfield with two 
flights iiily. 

► Llnited .Air Lines has signed an inter- 
line agreement with the Greyhound Bus 
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'A‘ Removed with only a 35° turn 
'A' Weighs only .43 lbs. 
ie Opens safely under pressure 
dr Full 3‘inth opening 
A: Lever action design 

The first lank filler cap to successfully 
pass oil lest reQuiremenls of MIL*C*72448 
(ASG) applicoble to Fuel, oil, alcohahwaler 
I hydroullc 



Ne»/!...flie NEW 

^ROBINSON 
WIRE 
TWISTER 



effident then 
, slendernosc 
DIAGONAL CIUP-HEAD is 
desifined especially for those 

Split'Second whirlinc action 
s.ifcty-OT'res 3 ensines in time 
required (or one by any other 
method . . . saves as mudi as 
3140 per en;(ioe assembled. 
3-TOOLS-lN-l , . , pliers, 
cutters.twisters. Side. cutting, 
oil-tcmpcred head. Permaaent 
bronze bearing. No adjust- 
icnls. Jaws lock on wire, 
an’t slip off. Perfect, uniform 

I? itl-50 

Vnconditlonal Moory-BBck Guar- 


Csnsdlan Distrtbutor.Genssles, Ud., MslTon„Ont. 



Cominunicalions' Labyrinlh 

The miinbcr of toiiiniimieations r«|iiircd when navigating under instrii- 
malt flight conditions these dajs is st.iggeiing. It is at its worst neat the 
large metro|)olihm arc-.is. Describing the incessant chatlct on the aero- 
nautical ftcquencies is a task which is well nigh impossible, 

•\Iv solution was to keep a log of contacts on a recent flight, ,\nd I don’t 
know of anv better wa\ to present the picture than to simply list tlic 
time of L-jcli call (using the 24 hour dock), to nhom it went, the reason 
for tile call and the frequency used. This ptticiikir flight was a nonstop 
from Washington to Boston t-atly in Dccemher, 

Routine Calls 

Some of the abbreviations necessarily used in this log arc; DCA-Wash- 
iiigton: BOS-Boston; ATC-Airw;ns Traffic Control-thc "center”; GND 
CNTL-Cronnd Control; APP CN'Tl.-Ap|)roach Control; Towet; 

DEP CNT'L-Departurc Control. 



Ses'Ctal points ate not self ev ident from this long list. I 'irst. the fact tlial 
three calls were made to NT .M'C on variou.s frequcneics but over flic 
same fix niav look sillv. ITiis results from a division of the area into nuiiicr- 
Du.s sectors each having its onii frequency. 

Also this log docs not take into acciinnt the fact tliat many c.ills had to 
be initiated two or three times before being answered, riiis may have been 
due to otlicr trafiic breaking np the message or the coiitroUer being busy 
with pencil work. 

One Every Three Minutes 

Some of these c.ills coiisimied ,i lure few seconds: ntlicrs. because of 
"re|Kat backs.” etc., took half ,i minute or more. It also was necessary at 
times to wait a mimife or twi> tor a break in the chatter before starting a 
call. -Ml this, coupled with the fact that ?s eaills (not counting re|>eats) 
svere made in 112 minutes for an aver.tge of three minutes 40 seconds 
between transmissions points up the "rat race” of present cominunications- 

I'his fliglit was not made on ,i day of particularly bad weather nor abnor- 
malK heavy traffic. It was a routine operation. 
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P&H Welding Positioner 

Doubled Production 

— free report shows how 


A PfiH positioner can cut your welding cosis up to 
<10%, because it reduces waste-motion and fatigue. It 
is the only [lositioner available with a sale tilting 
range oI 135 degrees. A imshbuflon quickly and easily 
rotates, tills, or moves the piece vertically to provide 
economical downhand welding. 

Because welders arc always working in a downhand 


position, they can deposit metal up to twice as last. 

Read about the money-saving, production-boosting 
features in the complete impartial report offered here. 
Just mail the coupon. 

HARNISCHFEGER 

MILWAUKEE 44, WISCONSIN 



I'M SMOOTHARC SCOTTY... 

with a certified, irr>partial report that shows 
how P&H poationefs doubled production. 
It s free. ..and it may help you save 







The Complexity of Modern Aircraft 
means 

GREmR flPPORTUMTY 
FOR MimFlFTFRlIG EMfillEERS 

in 

Design and utilization of complicated special tooling 
for production of the thousands of diverse fittings, 
castings, sheet metal details, extrusions, etc., necessary 
for production of today’s high-performance aircraft 
and missiles. ■ In the area of unsolved or, at best, 
partially solved problems, are: 



CONTACT US. 






EMPLOYMENT OPPORTUNITIES 



MISSILE 

DEVELOPMENT 

ENGINEERING 

offers 

IMMEDIATE OPENINGS 




AlRODVNAMICl 


■ gSSS-SlaSIMlS-:!: 


srsucTusfS 
SWfMS 4N4L«(S 
WflGHTS 
LOADi 

HYDRAULIC, PNEUMATIC oi 


SfR/0 SYSTEMS 


. ..t SYSTEMS 

PRELIMINARY ANALYSIS oni DESIGN 
ENGINE INSTALLATION 
LAUNCHING and HANDLING 

EQUIPMENT DESIGN 

ARMAMENT COMPONENTS and SYSTEMS 

SPECIAL MACHINE DESIGN 

STATIC TEST JIG and FIXTURE DESIGN 

INDUSTRIAL ELECTRICAL ENGINEERS 

METALS FINISHING— ELECTROPLATING 

RESISTANCE WELDING 

PETRO-FUELS ANALYSIS 

CORROSION STUDIES 

CHEMICAL ANALYSIS 

SYSTEM and COMPONENT 

RELIABILITY STUDIES 

PLASTICS D- - 



ENGINEERING PERSONNEL 

DcpI. 99I-20AW 

12214 LokDwood Bl<d. Do>ncr. Calif. 




MISSILE 


DEVELOPMENT 

ENGINEERING 


North American Aviation, Inc. 
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EMPLOYMENT OPPORTUNITIES 


NEW a-FOLD 

REHREMENT INCOME PIAN 

for Aviation and Missile Engineers 

It’s natural that a long-time leader in aviation, like Republic— with many firsts to its credit— 
should be a leader, too, in providing for the welfai’e of its staff. Right in line with this forward- 
looking policy is the remarkable new Republic Retirement Income Plan. Here is how it works: 


PART 1 U a basic Retirement Income plan paid /orentirely by Republic Ariation. 

PA RT 2 is a cooperative effort. It is completely optional. But if an engineer 
vishes to increase his retirement fund, by making a small monthly payment. 
Republic will MORE THAN MATCH kis contribution. 

Take the case of a hypothetical engineer who joins Republic on Januaiy 1st, 1956, averages 
$8,000 a year for 15 years; then retires aged 65. If he elected PART 2 of the plan, he will have 
a total monthly retirement income of $225.80, including his social security. For this he himself 
will contribute only SS.50 a month to the Republic Retirement Income Plan. 

Of course, the MORE YOU EARN, the HIGHER your Retirement Income will be. And 
Republic pays a top salary scale in the industry. 


...RETIREMENT PLAN JUST ONE OF MANY PI 
FIRST — there’s the interest and prestige ol 
working for a pioneer in aireraft design, cre- 
ator of such famous planes as the F-84 Thun- 
derjet, the F-84F Thunderstreak, RP-84P 
Thunderdash and XF-84H. (Soon to be fol- 
lowed on the production line by the new F-103, 
F-105and RF-106.) 

SECOND —the company is expanding sharply, 
providing frequent opportunities for able men 
to advance. In fact a $12,000,000 increase in 

Serve your own besi interests. Woke full ir 
Republic now, not the leosi of which is livini 


JS FACTORS POINTING TO A REPUBLIC CAREER 

the Research and Development Program has 
just been announced. 

THIRD —an All-Expense Paid Relocation Plan 
for qualified engineers living outside the New 
York City and Long Island areas, which makes 
it easy to move to Republic. Other liberal bene- 
fiU; Life. Accident and Health Insurance; 
Hospital-Surgical Benefits for the whole fam- 
ily; educational aid covering « the cost of 
collegiate and graduate study. 

iquiries into the many advantages of [oining 
) on Long Islond— the Playground of the East. 


hnporlanl engineering positions are now open at all levels; 


STAFF (NCINEHINO 
PREtlMINARV OESION 
ELECTRONICS 
WEAPONS SYSTEMS 


ANALYSES 
ASROBYNAMICS 
TECHNICAL WRITINC 
DYNAMICS 


ElECTROWECHANICAl 


RESEARCH 
THERMODYNAMICS 
FlUniR k VIBRATIONS 


STRESS 

AIRCRAFT DES10N 

WEIOHTS 

DESIGNERS: 



/% rj/M/% rmarxj 


Assislonl Chief Engineer, Administration Mr. R, 1. BorIner, Adtnlnlstrolive Engineer, Mr, Robert R. Reissig 
Farmingdale, Long Island, N. Y. Hicksville, Long Island, N. Y. 
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Veloci 
TEN 1 


TUUfIt/OMfi. r£NNesS££ ^ 


. . .for flight progress 


PULSION SYSTEMS, AIR- 
CRAFT, GUIDED MISSILES...A 
variety of interesting tasks for 
engineers of ARO, INCORPORATED, 
' for the Air 
s ARNOLD ENGINEERING 
NTER. 


' professional grovrth with 
lized future... the prog- 
AERONAUTICAL RE- 
AND DEVELOPMENT . 
AERONAUTICAL, E 


TECHNICAL SPECIA 


the current sloft op- 
portunities with ARO, INCOR- 
PORATED. . . . Enio^our work . . 


ELECTRO- 

MECHANICAL 

OPPORTUNITIES 

in 

SO. CALIF, 
with 

AUTONETICS 



SSSiglllS 

“i&lsggi 



DESIGNERS 

Electronics Environmental 


EMPLOYMENT OPPORTUNITIES 




1 Instrumentation 
I Scientists 
i and 
■ Engineers 


RCA 


-- MISSILE TEST PROJECT 


Optics 


Timing 


Tehmetry 


Enhance your future by 
investigating our new programs 
in Long Range Missile 
Instmmentation. These programs 
extend far into the future 
development of Electronic and 
Optical tracking techniques— 
AERO •BAUISTIC* SPACE 




Send resume to: 

Mr, H, N. Ashby, Technical Employment, Missile Test Project 
RCA Service Co., Inc., P.O. Box 1226, Melbourne, Florida 

RADIO CORPORATION Of AMERICA 

L 

J 
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EMPLOYMENT OPPORTUNITIES 


LlVt ill Soiitlicni Callfoniial 

CAS TURBINE 
ENGINEERS 


AUTONETICS 

Engineers 

AND 

Scientists 

IN so. CAUr. 


Oiitstaiidhi^ opi'iiiiigs mm 
joy ijualified 

DESIGN EWGINEERS 
EXPERIMENTAL ENGINEERS 
PROJECT ENGINEERS 

joy dt’volopmnif pyojccts 
joy pyodnction pyojects 



SOLAR 


ADVANCED PROJECTS 


Guidance & Control Systems 

p/rionol rtcos/i'don ere avoilobic al 



GENBROUS TRAVEL AND 
RELOCATION ALLOWANCES 

APPLY NOW 

for these choice openings 
eoMPUTttt SPECIALISTS 
ILCCTRO-MCCHANICAL OfSICNfPS 
ENVntONMlNTAL TEST ENGINEERS 
ELECTRONIC COMPONENTS 
EVALUATION 
EIRE CONTROL STSTEMS 
ENGINEERS 

PLIGHT CONTROL SYSTEMS 
ENGINEERS 

INSTRUMENTATION ENGINEERS 
COMPUTER APPLICATION 
ENGINEERS 

COMPUTER PROGRAMMERS 
INERTIAL INSTRUMENT 
OEVFLOPMENT ENGINEERS 
RELAY SPECIALISTS 
AUTOMATIC CONTROLS 
ENGINEERS 

PRELIMINARY ANALYSIS AND 
DESIGN ENGINEERS 
DRAFTSMEN 


ENGINEERING PERSONNEL 
Dept. 991 -20 AW 
12214 Lakewood Bhd., 
Downey, Calif. 

AUTONETICS 
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Tzg'ineerm^ i 


\esearch 


ty^^esign \ 


^development 


TTr r I ! I ( II 


J 



Scope^ 

Unlimited 


< r :> 




Engineers seeking a creative future will 
find in the range of projects underway at 
Goodyear Aircraft a versatility unmatched 
in scope anywhere else in the aeronautics 
industry. 


As a valued member of the nation's air 
team, Goodyear Aircraft is delivering vital 
components to virtually every manufac- 
turer in the industry-electronic equipment, 
guidance for missiles, booster cases, radar 
structures, airframe members, cockpit can- 
opies. reinforced structural plastic products 
for many industries— and is the prime con- 
tractor of airships. 

Successes in these fields are propelled by the 
forceful creative thinking which has made 
Goodyear a great place to work. Whatever 
your field may be, you'll find opportunity 
at Goodyear Aircraft. 


The scope is unlimited— the ceiling's unlim- 
ited. Why not write for an application form, 
or send a complete resume to: C. G. Jones, 
Personnel Department, Goodyear Aircraft 
Corporation, Akron 16, Ohio. Plants in 
Akron and Litchfield Park, Arizona. 


^^/lep-e doing Aig i/iings at 

good/Vear aircraft 

Tl-He TEAIS,/! TO TEAN/I WITI-H i r-. A E RONJ At_ITI C S 
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EMPLOYMENT OPPORTUNITIES 



ERGO DIVISION 

OF ACF INDUSTRIES 
RIVERDALE • MARYLAND 


ENGINEERS 

Our STAFF RESEARCH & DEVELOPMENT 

Laboratories have exciting projects in missile 
power systems, controls, advanced iuel systems, 
nuclear systems and gas turbine components. If 
you are a mechanical, aeronautical or electrical 
engineer interested in these fields and looking 
for a congenial place to work and grow profes- 
sionally, please contact . . . 


CREATIVE 

MECHANICAL 

ENGINEERS 

$7,000 to $12,000 

F., worlc in Ihe brond EclJ 
of elcclronic» or ibe dr. 

crralci n |iir»ins nerd (or 

of job nprrimcr In ihr (irid. 
If you have ibe rrralivr 
nlnlily. wr will pay lor It. 


Jim Panoska, Mgr. 

Technical Placement 


THOMPSON PRODUCTS, INC. 

6410 Cedar Avenue Cleveland 3, Ohio 
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FLIGHT 

TEST 

Engineering 

Trainees 

for development 
testing in guided 
missile program 

with or without 
aeronouiicol experience 

y' rapid advancement 
v' wide scope for 
your ability 
top salaries 

for 

ELfCTRICAl. ENGINEERS 
ELECTRONICS ENGINEERS 
MECHANICAL ENGINEERS 
AERONAUTICAL ENGINEERS 
APPLIED MATHEMATICIANS 


Write 

ENGINEERING PERSONNEL 
Dept. 991-20AW 
12214 Lakewood Blvd. 
Downey, Calif. 

MISSILE 

DEVELOPMENT 

ENGINEERING 

North American Aviation, Inc. 



THE ELECTRONICS DIVISION * ILcmE 

AF • BOMBING 

— NAVIGATIONAL 

GENERAL MOTORS computer systems 

• AIRBORNE FIRE 
CONTROL 

• U.H.F. 

COMMUNICATIONS 

* eMICRO-WAVE 

Our current monthly turn- EQUIPMENT 



AC SPARK PLUG • THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WISCONSIN 


EMPLOYMENT OPPORTUNITIES 






FLIGHT ENGINEERS 

PAN 






ENGINEER 

M. E. or E. E. 
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SEARCHLIGHT SECTION 



Immediate Delivery 

W»I8MT «*rr i WHITNIY 

R1820 

R2000 R1340 R965 

ENGINE WORKS 


Weather Eye 

Tt'l"! ^*' 9 ^' radar 


We Buy DC-3 ond C^ 
REMMERT-WERNER, INC. 


^Al RPj^N ES JVANTED 


FOR SALE 



RELAYS 


I MINUTUDE 
TELEPHONE TYPE * HEtMETICAUY 

I SEALED • SENSITROIS • STEPPING 
SWITCHES • CUAPDIAN • KURiUAN • 


I mRGtSTSIflCKOFREUTSINTHFWORlG 


I PRODUCTION OUANTITIES IN STOCK 


Remmert- Werner 

/or 

RADAR 

ombeiV Fiel.1 Sr. Lbu”, M< 


"Take a Heading for Reading" 

For the BtST iMAINTFNANCF • OVfSHAUL • MOWFfCAnON • INSTAUAT/ON 
READING AVIATION SERVICE, INC. 


LOCKHEED 

VENTURA 

(PV-l) 

• 325 hrs. since new 

• Immediate Delivery 

• Military Version 

■w. „„ a™,„” 

Coll or Wire 

LEEWARD 

lEROHAUTOL SAIES. MC. 


SPECIIL SERVECES 


Remmert - 
Werner 

ST.'lOUIS TOLEDO 

Lombptr Fitld E<pif» Aipp»'' 

”dC 3" 

LODESTAR TWIN BEECH 


PARTS & SUPPLIES 


NAVCO 


DC-1 LODESTAR (CtCH 


COWMEC TO B5 

BENGIX CANNON IPC WINCHESTER 

HAROLD H. POwkL CO, 


AIRCRAFT DEALERS 


EXECUTIVE TRANSPORT AIRCUFT 

’^'wiJMMAH 


AVIATION 


107 
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look to the pioneer and leader 

FLIGHT REFUELING, INC. 


THESE 

FLIGHT REFUELING, INC., COMPONENTS 
MAKE UP THE PROBE AND DROGUE 
REFUELING SYSTEM 



The Probe and Drogue refueling system, 
developed and manufactured by Flight Refueling, Inc-, 

has been used extensively by the United Slates Navy. 
This system employs the A- i 1 hose reel unit, 

the A-1 nozzle, A-3 coupling, and drogue unit. In addition. 
Flight Refueling, Inc., has submitted qualification test reports 

to the USAF for an improved A-12 type refueling unit 
for multi point tanker installation, 
and likewise for a refueling unit of even higher capacity. 

These units arc already in production and will shortly go 

into service in aircraft of the Tactical Air Command- 


Right Refueling's engineering department is working closely 
with many leading aircraft manufacturers 
to assist them in developing new refueling systems, 

today’s universal requirement to give modem jets extended 
range and load-carrying capacity. If you would like more 

information on Right Refueling, Inc.'s equipment or facilities, 
just drop a note to Contracts Administration Department. 
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PRO-WELD COMPANY 

CERTIFIED 
PRODUCTION WELDING and BRAZING 

Corrosion Resistant and 
Light Metal Alloys 

PRO-WELD COmVaN^^ 

lies COOPER ST. JACKSON. MICH. 

AVIATION WEEK, Janaoiy 30. 1956 


Rotaling 
Protective 

DOMES 

for 

TRACKING INSTRUMENTS 


The integral base 
structure eliminate.s costly 
construction work at the site. 

Okri.ikox Domes arrive 
assembled ready to bolt 
down and plug in. 

OERLIKON TOOL & ARMS CORPORATION OF AMERICA 

Asheville, North Carolina 
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A DEPENDABLE SOURCE 

FOR CREATIVE ENGINEERING 
AND QUALITY SIANUFACTURING 


Bcndix Products Division lias long specialized in landing gear, 
including wheel brakes and struts as well as in fuel metering and 
engine control systems. Serving almost all American airframe 
and engine manufacturers, Bendix can bring much of the com- 
bined know-how of the industry to the benefit of any one project. 









Test-Flies on One Engine 
with 13,000 lbs. Overload — 
that’s the Fairchild C-123 


Passing tests for the U. S. Air 
Force with flying colors, the 
Fairchild C-123 proves its big 
job capability and assault ver- 
satility. Equipped with Fair- 
child J44 Turbojets, the C-123 
has a power package of 2,000 
lbs. extra thrust to meet any 
critical flight requirement. 

Strong, lightweight aluminum 
mill products from Reynolds 
are used widely in Fairchild’s 
remarkable new addition to 
America’s defense. 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 


production is geared to the re- 
quirements of all constantly 
progressing industries. 

Reynolds goes beyond meet- 
ing rigid material specifications. 
Reynolds technical services 
make a continuing contribution 
to customers’ design and engi- 
neering staffs — make Reynolds 
a part of many important indus- 
tries rather than just a supplier. 

For details on how Reynolds 
can serve you — and for a com- 
plete index of Reynolds techni- 
cal handbooks and films — write 
Reynolds Metals Company, P.O. 
Box 1800-TJ, Louisville 1, Ky. 


Here — on the ossembly line, Fairchild Air- 
craft Division, Hagerstown, Maryland — the 
C-123 Assault Transport is born. The C-123 
is literally built to "take it tough" . . . another 
example of the dependability built into 
Fairchild utility and logistics aircraft. 


See Reynolds New Program "Pror)Vier” — Sur\day on N6C-TV 



ALUMINUM 


REYNOLDS 



